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In addition to technology, computer specialists need
to take account of human factors in order to ease
the change brought about by introducing new infor-
mation systems. The reason is that today more end
users are affected more continually than in the past.
And because the business implications of new com-
puter systems are often more far-reaching, the con-
sequences of change are harder to predict in terms
of job nature and content.

The message of this report is that the management
of change is in essence the management of participa-
tion. People respond best to change if given the op-
portunity to participate in planning the change.

Gaining the constructive involvement of end users is
not an easy task, but it is a vitally important one. This
report first describes the theoretical background. It
then summarises the conventional approach to
system design, and looks at a step beyond: the par-
ticipative approach, in which end users take part in
the design process. Finally, the report sets out prac-
tical guidelines for anticipating and minimising the
human aspects of change arising from information
technology.

The report was researched and written by:

Chris Woodward, a consultant with Butler Cox
specialising in information systems and the manage-
ment of computing projects. He has extensive experi-
ence of systems development and maintenance and
has carried out numerous projects involving both
large mainframe computers and smaller distributed
systems.

Christine Howarth, an independent consultant. She
has an international reputation as a leading autho-
rity on managing change brought about by introduc-
ing new technology. An important theme of her work
is harnessing the knowledge and enthusiasm of staff.
Her book, The Way People Work, is published by
Oxford University Press.
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Senior managers today are well aware that tech-
nology is advancing at an astonishing rate, and that
information technology in particular is the force that
is driving most new developments in business. Com-
puter systems have passed the stage where they
simply do existing things better; they have now made
possible completely new functions and ways of
achieving objectives.

In this situation, which implies continual change
within organisations, attention tends to be focused
on the technology. Only by understanding what the
technology can offer can the new methods be
designed. But one element of the technology change
that is happening is an emphasis on closer contact
with the computer systems by more people, in-
cluding many who would not regard themselves as
data processing practitioners.

To focus on the technology is therefore not enough.
Human factors also have to be taken into account.
And this means more than simply telling people what
is going on: they will respond best to change if they
are given the opportunity to participate in planning
that change. The message of this report is that the
management of change is in essence the manage-
ment of participation. It is not an easy task, but it is
a vitally important one.

Experience shows that many of the conseguences of
change cannot be predicted. And, indeed, though the
need for change may be accepted, organisations
may be restricted in their ability to initiate or respond
to change because of the rigidity of their existing in-
formation systems.

Against this background, a variety of human pro-
blems have arisen. Jobs have become fragmented.
People believe that technology has taken control of
their jobs, leaving them less able to respond to the
unexpected. Supervisors may be ignorant of their
subordinates’ work. Basic skills may deteriorate.
Chapter 1 of the report outlines this changing en-
vironment, and emphasises the need for organisa-
tions to remain adaptable and to create the right
environment for change.

The changes involved are not simply a matter of
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technology. Better education is producing individuals
who demand more than in the past, and whose
needs are less likely to be met by rigidly defined jobs,
for example. Behavioural theories discussed in
Chapter 2 show that people work best if their
managers encourage them to use and develop their
skills and contribute their experience to the success
of the organisation. The challenge for management
is to realise this potential based on cooperation and
earned respect.

At present, the wider aspects of change accompa-
nying new information systems are often neglected.
Organisational and human aspects are given limited
attention, as is job design. The system design pro-
cess has a technical emphasis. Education and learn-
ing, training and communication, and end-user
influence are all limited.

The manner in which change is introduced will
influence people’s behaviour. When change is
imposed from above or outside, those affected are
likely to react negatively. When the people affected
are actively involved in the change, they will respond
positively and work harder to ensure success.

In practice, however, gaining the constructive involve-
ment of end users is difficult. Participation can lead
to increased time and costs, and most participative
methods are inadequate. Users are likely to be scep-
tical, and management attitudes may be negative.
Opportunities for participation are often limited, roles
are easily misunderstood, and designers’ attitudes
may be negative. It takes time for users to adapt their
way of thinking, and for participants to learn how to
work together.

Different approaches to job design are described in
the report (Chapter 3). The traditional scientific
management approach, in which jobs are broken
down into the simplest components and are defined
precisely and completely, has resulted in deskilled
and tedious jobs. The job-enrichment approach, as
its name implies, aims at increasing people’s moti-
vation and job satisfaction. A third method, increas-
ingly popular, is the socio-technical approach, which
seeks the best match between technical and social
systems.
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In the overall design of systems, the conventional
design process is well known but creates major
problems in the context of rapid change. One step
beyond this conventional design process is the par-
ticipative approach, in which end users take part in
the design process. A third stage is represented by
Eason’s evolutionary design process. This process is
based on a technology that regularly informs design-
ers of the needs and problems of users, and that
helps users to learn in an evolutionary way about sys-
tem facilities and how to exploit them.

The effective management of change depends basi-
cally on an organisation’s management values and
style, for it is these values that determine how con-
structively people are brought into the process of
change. A positive management attitude is essential.
Trade unions, concerned at the loss of jobs, will seek
to increase their own involvement in the process of
change. Legislation is tending to include broader
areas of business interests; in the Nordic countries,
legislation and agreements specifically provide for
user involvement in the design of information
systems.

Practical lessons in handling the human aspects of
change arising from information technology are illus-
trated in six case studies in the report (Chapter 5).
Though individual circumstances will affect the han-
dling of the process of change, and there is no sin-
gle blueprint for success, there is no doubt that the
extent to which information systems users are

involved in design and implementation is a key deter-
minant of system effectiveness.

Finally, in a distillation of the lessons from the case
studies and our other research, we present and dis-
cuss (Chapter 6) the following general guidelines for
senior management:

—Foster a healthy environment for change.
—Secure top management support.
—Encourage the ability to change and learn.
—Acquire the necessary skills.

—Involve people appropriately and at the right time.
—Be open-minded as to who should be involved.

—Devote time to developing the participative
process.

—Achieve a balanced pace.

—Adopt a facilitating role.

—Keep people informed.

—Think widely about opportunities for change.
— Monitor progress.

—Coordinate progress.

— Involve trade unions.

—Plan for incremental change.

—Obtain and develop the appropriate tools and
facilities.

— Provide appropriate support functions.
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Information systems are changing the way that
organisations operate and the way that individuals
perform their jobs. Yet when new systems are
designed and introduced, the end users most affected
are frequently not consulted. As a result, system fea-
tures that could be beneficial are often overlooked.
More importantly, end users feel disaffected because
they are not involved in the process of planning
changes that alter their own jobs.

Unless the nature and potential impact of these
changes are understood and actively managed, there
is a danger that crucial elements in the successful
introduction of new systems may be overlooked. In
addition, users may take direct action to delay or,
even worse, obstruct the introduction of new infor-
mation systems.

To implement new information systems successfully,
managers need a basic understanding of the factors
that influence how people behave, and how they are
motivated, at work. They need to understand the likely
prejudices, resistance and anxieties that users may
have. Above all, managers need an understanding of
how best to gain willing and constructive coopera-
tion from end users, to help ensure the success of
new information systems.

The purpose of the report is therefore to provide
guidelines for successfully introducing new informa-
tion systems, and for anticipating and minimising the
impact of the problems that can arise as a result of
the changes in nature and content of the jobs that
are affected.

The report is aimed at all management services staff
who are directly or indirectly responsible for introduc-
ing information systems. It is also intended to be of
value to personnel managers and line managers.

Structure of the report

In this report, we draw extensively on the experience
and insights gained from six case histories in which
end users have been heavily involved in the process
of change brought about by new information systems.
The case histories are set out towards the end of the
report, in Chapter 5. The earlier chapters are con-
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cerned with underlying behavioural and motivational
theory, and with the general social, economic and
legislative environment within which change takes
place.

We begin in Chapter 1 with a brief review of the
growth of information technology and its impact on
jobs and the way businesses are organised.

Chapter 2 summarises the leading motivational the-
ories. It then goes on to describe current thinking
about people’s behaviour at work, taking into account
current economic and social trends.

Chapter 3 looks at the process of change, with the
emphasis on human factors. It begins by reviewing
how to obtain commitment to change. The chapter
also reviews the success (or lack of success) of con-
ventional approaches to system design in gaining
commitment, and compares that with more recent
alternatives such as the sccio-technical approach.
The chapter identifies and describes alternative
approaches to the design of jobs.

Chapter 4 reviews the significance of management
values and attitudes and how they influence the
degree of attention given to human factors. The atti-
tudes of trade unions are also discussed. The chap-
ter closes with a brief look at trends in legislation and
social accounting.

Chapter 5 presents six case histories in some detail.
It describes the experiences of organisations
implementing new information systems, paying par-
ticular attention to human aspects.

Chapter 6 presents guidelines for those engaged in
undertaking change associated with the use of infor-
mation technology.

The report closes with a brief Conclusion section, and
a list of references that serves also as a guide to fur-
ther reading.

Research methodology

The research for this report was carried out during
the fourth quarter of 1983. First, the available litera-
ture was thoroughly reviewed. A list of references at
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the end of this report illustrates the scope of this
activity.

Next, discussions were held with organisations and
individuals undertaking research and having practi-
cal experience in human factors and the process of
change.

Finally, interviews were conducted with representa-
tives of organisations who have undertaken, or are
undertaking, change arising from the use of informa-
tion technology.

We would like to thank all those who have contributed
to the research for this report, particularly the
representatives of organisations that provided us with
case history material. Our thanks also go to the fol-
lowing for their constructive comments, insights, and
participation:

—OQliver Tynan and Richard Smith at the Work
Research Unit in London.

—Georges Sud at I’Agence Nationale pour I'’Amelio-
ration des Conditions de Travail in Paris.

—Marilyn Mehlmann of Projekt Styrning AB in
Stockholm.

—Francesco Novara, head of psychology at Olivetti,
lvrea, Italy.

— Frederico Butera, head of the Instituto di Ricerca
Intervento sui Sistemi Organizativi (RSO) in Milan.

—Ken Eason of the Human Sciences and Advanced
Technology Research Group (H USAT), within the
Department of Human Sciences, Loughborough
University.
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Information technology is developing at an astonishing
pace. As a result, businesses are having to adapt by
changing the way they are organised and the way their
employees work.

THE PACE OF CHANGE

The Greek philosopher Heracleitus once said “There
is nothing permanent except change”'. In today’s world
we would certainly concur, although one doubts
whether Heracleitus ever envisaged the changing
environment that we currently live in. Many observers
inrecent times have remarked on the pace of change.
Oliver Tynan, for instance, speaking at the 1983 UK
Foundation Conference on the theme of managing
change, emphasised that change will be large,
penetrating and unpredictable.

Change today is occuring at a faster pace thanin the
past. In his book “The Third Wave”, Alvin Toffler (Refer-
ence 1)illustrates this with examples. One is the type-
writer, the patent for which was originally issued in
1714, though commercially available devices did not
appear until 150 years later. Another example is the
combine harvester, which was invented in 1836 and
became commercially available 100 years later.

Intoday’s world, the time between conception and birth
of products is much reduced. The time between a pro-
duct’s introduction and its peak production also has
shortened. For example, the average time between the
introduction and peak production of a group of consu-
mer products introduced in the United States before
1920 was 34 years; for another group of consumer pro-
ducts produced in the period 1939 to 1959 the time span
had dropped to eight years. Today, the time span be-
tween introduction and peak production of many consu-
mer electronic products is likely to be as little as one to
three years. The economist Kenneth Boulding’s view (as
quoted by Toffler) is that a change which might take a
generation to accomplish in a non-literate society can
occur in days in a culture with mass communications.

Advances in information technology

No one can doubt the significant contribution that
modern technology in general, and information tech-

The Butler Cox Foundation
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nology in particular, is making to the rapid changes
that are experienced today. Although much has been
achieved through the use of information technology,
the scene is set for an even greater impact upon
organisational life and the nature of office work.

In a period of little more than 25 years, from the begin-
ning of the commercial application of computing up
to the present day, advances in information technol-
ogy have been remarkable. Butler Cox has published
key indicators of these advances in previous Foun-
dation reports, examples of which are given here tor
illustration.

Raw power-to-price performance of computing hard-
ware has improved on average by about 25 per cent
each year during the 25-year period of commercial
computing. The current worldwide population of
installed computers is about 125,000 mainframes,
one million minicomputers, and already four million
microcomputers. The number of computer terminals
installed is about seven million worldwide. Dr Louis
Robinson, Director of University Relations for IBM,
noting the growing penetration of terminals in busi-
ness, foresees the day when every job holder in the
information sector (already the majority of workers)
will be equipped with a terminal. Business microcom-
puters are proliferating and advances in the ratio of
price to performance are substantial. Sinclair
announced in early 1984 its QL microcomputer with
128K memory, priced at about $600. Travellers Insur-
ance of Hartford, Connecticut, has ordered 25,000
IBM PCs for its agents. United Technology of Hamil-
ton, Connecticut, has placed a single order for 1,200

- PCs, one for every senior executive.

Dr Richard Byrne believes the advent of the micro-
computer to be of such significance that all that has
gone before is in the pre-microcomputer age, and all
that follows is in the new microcomputer age, as he
discussed at the 1983 UK Foundation Conference.
Gordon Scarrott’s opinion (Reference 2) is that we
have moved from an essentially how-to-do-it phase
into a what-to-do-with-it phase. Suppliers are many
and competition is fierce. Product life cycles are
shortening, as evidenced by Hewlett-Packard's deci-
sion not to release a planned enhancement to its
HP3000 series (based on the Vision project) but to
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await instead the release of a new generation of com-
puters based on more advanced technology.

Although less spectacular, improvements in software
are also very significant. This is illustrated by the
increasing proportion of investment in new informa-
tion systems which is accounted for by software
development and system implementation. In one
company, the hardware component in a major new
information system investment is worth less than ten
per cent of the total of about $30 million.

There is a growing trend towards software products
that are more suited to the needs of end users and
easier for them to use. Software tools that enable
users to develop their own applications are increas-
ingly evident. Improved software development tools
are also becoming readily available, and significant
improvements in the productivity of generated soft-
ware (up to 20-fold in some instances) are being
achieved.

All these developments are encouraging wider use
of information technology and fuelling the pace of
change.

THE EFFECTS OF INFORMATION
TECHNOLOGY

Despite frequent early traumas, most organisations
using information technology agree that the effect has
been beneficial. Typical benefits include cost avoid-
ance, cost saving, improved standards of service,
improved ability to handle increasing volumes of bus-
iness, and improved competitiveness. To these bene-
fits must be added the contribution that information
technology can make to solving problems that can-
not be solved effectively by other means. A good
example is international airline reservation systems,
which enable reliable and responsive attention to
travel needs. Another example is in banking, where
information technology has enabled the banks to han-
dle an increasing volume of money-transfer transac-
tions, both nationally and internationally, and to pro-
vide new and improved services such as international
cash management. Systems like this, which are
largely taken for granted by the general public, would
have been impractical in any other way.

The application of information technology has already
advanced beyond the traditional areas of administra-
tive and management information systems to new
areas such as the office and the customer interface.
Although there are still many batch applications,
online applications are growing rapidly in number.
Information systems are moving beyond the tradi-
tional boundaries of organisations. Customers
increasingly play a direct role in the operation of sys-
tems, for instance as seen in the introduction of auto-

mated tellers (ATMs), the use of videotex services for
data collection and order entry, and the slowly emerg-
ing electronic funds transfer systems.

The implications of information technology

Information technology is currently passing through
a transitional stage typical of earlier technologies. At
first, 2 new technology assumes the guise of that
which it is replacing. The motor car, for example,
originally appeared as the horseless carriage. Later
the new technology is applied in new, and originally
unforeseen, ways. Pava used the term adaptation, as
opposed to adoption, to illustrate the changing
emphasis, in his talk at the UK Foundation Confer-
ence in 1983. An example of adaptation is the use
of computer-aided design to prepare and assemble
individually tailored suits.

Often the new technologies are themselves the prime
cause of change. For example, Bjgrn-Andersen
(Reference 3), in a study of five European banks, iden-
tified the technology itself to be the most important
driving force behind the introduction of new systems.

The implications of all these developments are pro-
found. Information technology is enabling organisa-
tions to develop their business in new ways, and the
new technologies are contributing o new business
opportunities and ventures. For example, Verbrau-
cherbank in West Germany is using the public video-
tex system to increase its market penetration with-
out extending its branch network.

The man in the street is becoming increasingly aware
of the potential of information technology and in-
creasingly familiar with it, through exposure to
devices such as automated teller machines and home
computers. Governments are increasing their expen-
diture to spread the knowledge. Schools are acquir-
ing computer systems and providing basic training
in computing skills. Many parents are encouraging
their children to learn about computers, hoping that
such knowledge will better equip them to face the
future.

Today, there is a growing trend for information tech-
nology to be used for less formal activities than
before, and by more non-specialist users. The impact
is particularly significant in the workplace. More and
more jobs are being affected — often in ways that
are hard to predict beforehand. Many examples have
been guoted of the unforeseen consguences that can
arise. At the 1983 UK Foundation Conference Bucha-
nan related the problem associated with the automa-
tion of a biscuit-making process. The doughman'’s job
was de-skilled to such an extent that he became
bored and careless and his skills eroded. This job
grade ceased being a source of supervisory and
junior management talent — an aspect that had not
been foreseen and caused much concern to senior
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management. Another example is provided by Brit-
ish Leyland’s car stock locating system for its dealer
network. The system enables dealers quickly to locate
cars that are available in the dealer network, so help-
ing them to improve their service to customers. The
dealers have been able as a result to cut back on their
own stock holdings, a consequence that had not been
foreseen.

THE EFFECTS ON ORGANISATIONAL
STRUCTURE, PROCEDURES AND JOBS

Information technology can provide organisations
with the opportunity for improving their structure and
procedures, yet often this opportunity is overlooked.
What is more, some organisations have developed,
through the use of information technology, organisa-
tional characteristics that make further change more
difficult to achieve.

There have been many studies and much comment
concerning the effects that information technology
has had on organisational life (see, for example, arti-
cles by Briefs, Reference 4; Bjgrn-Andersen, Refer-
ences 3 and 5; Groholt, Reference 6; and Kraemer,
Reference 7). In summary, their findings point to the
following trends:

—Increasing formalisation, specialisation and stan-
dardisation of procedures.

— Reinforcement of patterns of influence and power.
— More cases of centralisation of power.

— More rational decisions taken within mare rational
organisational structures.

— General freezing of working methods and
practices.

There have also been many analyses published on
the effects of information technology on office jobs,
from which a general consensus of views can be
deduced. By way of illustration, we summarise some
of the relevant research findings:

Effects on work skills

In his study of the effect on work skills of new infor-
mation systems implemented in five European banks,
Bjgrn-Andersen and his co-researchers found that
batch systems tended to decrease task variety (Refer-
ence 3). Online systems, on the other hand, tended
to increase it, often as a consequence of a smaller
series of tasks taking over from larger routine tasks.
The researchers also found that there was more on-
the-job learning with online systems, and that this was
associated primarily with the technical aspects of the
systems.

In contrast a fragmentation of skills, with an accom-
panying loss-of-view of the whole activity, has been

TheButler Cox Foundation
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identified by Cooley (Reference 8). Pava reiterates
this. He claims experience suggests that users’ think-
ing can become unconsciously constrained by what
appears on a visual display screen. As a conse-
guence, basic skills associated with original ways of
working deteriorate over time. As an example, Pava
identifies commodity dealers working with com-
puterised dealing systems.

Bjgrn-Andersen found that employees in the five
banks acquired a mechanistic attitude to work, with
the result that they were unable or unwilling to cope
with unexpected situations.

Effects on job content

There seems to be almost universal agreement that
information technology has led to the elimination of
some routine, boring and monotonous tasks. Groholt
(Reference 6) refers positively to the way information
technology has solved problems that otherwise were
not capable of practical solution. However, there also
appears to be a consensus that jobs have become
fragmented, with a corresponding loss of an overall
feel for the job.

Effects on job satisfaction

According to Bjgrn-Andersen, changes caused by
information systems have been insufficient either to
raise or lower levels of job satisfaction.

One common area of concern is that, increasingly,
people are losing control over the way they perform
their work. The fear is that work tempo is being set
by the technical componerit of systems and that
human activities are becoming subordinate to the
machine.

Jobs which have become more structured have also
become less flexible, so job holders are less able to
respond to new requirements or unexpected events,
Employees have sometimes also lost the ability, and
probably the desire, to take local initiative. An illus-
tration of this is the substantial reduction experienced
by some organisations in employees’ support for
internal company suggestion schemes. Banks are
also reported to be concerned that their branch staff
are becoming less able to respond to customers’
needs because of constraints imposed by new infor-
mation systems.

Effects on supervision

The National Economic Development Office (NEDO)
has reported that supervisors' jobs are shifting from
controlling the people to controlling the process of
work. At the same time supervisors are losing detailed
knowledge about the work their subordinates are
doing.

The organisational consequences

From these findings, it is clear that experiences of
the effects of information technology on jobs are
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mixed. There is some indication that, despite little
specific attention, recent implementations of informa-
tion technology are an improvement on earlier
implementations, from the standpoint of job content.

Many organisations are becoming increasingly rigid
as a result of the way they have implemented infor-
mation technology, and so are poorly equipped to
respond to an increasingly competitive and fluid
environment. The formalisation of structure and
procedure, a product of the skills, methods and tools
used for implementing information systems, has con-
tributed to this organisational rigidity. These charac-
teristics contrast with those described by Peters and
Waterman in their book "'In Search of Excellence”
(Reference 9) about their view of the best-run com-
panies in the United States. “Excellent companies ...
keep things small, maintain a rich informal environ-
ment ... facilitate organisational fluidity ... Tidiness is
sacrificed and efficiency is gained.”

Future organisations

In his book “The Third Wave”, Toffler describes the
characteristics of the new emerging organisations —
the third-wave organisations — which have fewer
organisational layers. Layers consist of small
organisational components often linked together in
temporary structures, each component having its
own relationship with the outside world. Ferguson in
“The Aquarian Conspiracy’’, (Reference 10) says that
there is a definite trend towards decentralising power
— to dismantling the organisational pyramid. Peters
and Waterman describe the concepts of organisa-
tional fluidity — ‘‘adhocracy’’ as opposed to
bureaucracy, and “chunking”. By ‘‘adhocracy’’ they
mean the ability to respond quickly to new require-
ments by establishing new and probably temporary
organisational structures and procedures. By ““chunk-
ing”" they mean creating small short-term and effec-
tive working groups to investigate a problem or oppor-
tunity, and implementing solutions.

Many of these organisational developments are in
response to a more segmented and rapidly chang-
ing marketplace, and the desire to respond success-

fully to the needs of customers in competitive situ-
ations.

Strassmann (Reference 11) claims that, to cope with
increasing variety, many organisations have deve-
loped complex internal procedures. Strassmann
measures procedural complexity by his so-called Par-
kinson Ratio — the result of dividing the number of
internal communications by the number of commu-
nications from customers. For very efficient organi-
sations the Parkinson Ratio lies in the range 20 to 30.
For service sector companies a range of 50 to 80 is
usually the minimum. For public sector organisations
the range is from 100 to 300. Strassmann attributes
these large ratios to the number of staff needed to
administer and control the organisation of infor-
mation.

Strassmann believes that it is possible to eliminate
the separation between managerial and operational
tasks. This, he believes, provides the greatest oppor-
tunity for improved productivity. Tasks would be com-
pleted by close co-ordination within small managea-
ble groups, located as close as possible to customers.
Organisations of this type, Strassmann believes,
would have a Parkinson Ratio of less than 10.

In summary, the organisational trends seem clear:
towards smaller, decentralised groups with reduced
managerial overheads. Information technology can
make a significant contribution towards, and in some
cases can facilitate, organisational changes of this
sort.

However, there are two important aspects of change
that organisations need to understand. One is the
need to create the right environment for change to
occur, History supports the view that most organisa-
tions can usually accommodate change successfully
only on an incremental basis. Those organisations
that undertake major change will require the best of
management skills to meet successfully the challenge
of change. The second aspect is the need for organi-
sations to remain adaptable to continuing change.
Achieving this depends on choosing the appropriate
approach, tools and technigues, and on developing
the skills and understanding of employees.
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CHAPTER 2

MAKING CHANGE WORK: THE INFLUENCE OF PEOPLE’S BEHAVIOUR

In this chapter we review the behaviour of people at
work. Our purpose is to provide a base for under-
standing, upon which strategies for change can be
securely built.

The conclusion of those who have researched the
field is clear: organisations need to take account of
people and their behaviour in order to make the most
of the opportunities when change is being under-
taken.

PEOPLE’S BEHAVIOUR AT WORK

We begin by identifying people’s attitudes to work by
reviewing pertinent behavioural theories. We also
review social and economic factors as far as they
affect people’s behaviour at work. (A fuller discussion
of these theories can be found in Howarth’s book,
Reference 12.)

Maslow’s Hierarchy of Needs

Maslow’s investigations have been widely quoted.
They were based on a study of healthy and mature
people. Maslow found that people’s behaviour was
influenced very largely by attempts to satisfy certain
needs. He arranged these needs in five levels. Once
basic needs at the lowest level are satisfied, such as
the need for food and water, people’s attention turns
o needs at successively higher levels. At the highest
level is what he termed ‘self-actualisation’ — the
need to make the most of one’s individual potential.
|f needs at any of the five levels are not met or are
frustrated, Maslow suggested, people suffer. Just as
surely as people’s physical health suffers through
lack of nourishment, so their mental health suffers
if they are deprived of the opportunity to fulfil their
potential. Their performance will also suffer as a
result.

In Maslow's view, organisations cannot operate near
their optimum without their employees being given
the scope to satisfy their personal needs at the
highest level.

McGregor’s Theory X and Theory Y

McGregor’s researches related to basic assumptions
that managers make about people, and their conse-

TheButler Cox Foundation

© Reproduction by any method is strictly prohibited

guent effect on people’s behaviour. McGregor iden-
tified two basic views which he termed ‘Theory X' and
‘Theory Y'.

He found that much managerial policy and practice
reflected Theory X. This states that most people dis-
like work and avoid it if possible. They must there-
fore be controlled. They lack ambition, avoid respon-
sibility, seek security, and prefer being directed.
Managers operating according to Theory X assume
that people will not make an effort unless directed
and controlled.

McGregor has suggested that the problem with a The-
ory X method of management is that in practice it
actually encourages people to behave as if they were
lazy and irresponsible. So he went on to suggest that
people would work better if managed on a different
set of assumptions, those of Theory Y. According to
this theory, people want to work because work can
be a source of great satisfaction. If a person takes
pride in his work, he will motivate and control him-
self. Pride and commitment depend on what a per-
son gets out of a job — and the most significant
rewards are not financial. When someone takes pride
in his job, he gladly accepts and even seeks respon-
sibility. Ability to use initiative and imagination in solv-
ing work problems is not confined to a few high-
calibre people. The way work is organised and
managed taps only a small proportion of the average
person’s potential.

McGregor asserts that, if a manager works accord-
ing to this view of people, his subordinates will
respond by taking responsibility and working hard for
the success of their organisation.

Herzberg’s Motivators and Hygiene Factors

Herzberg’s approach, in contrast, was to focus on
the nature of the jobs that people do and the effect
that job content and context can have on perfor-
mance. Herzberg emphasised the differences in
causes of satisfaction on the one hand and dissatis-
faction on the other.

Lasting satisfaction comes from factors to do with
the nature or content of work: the inherent interest
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of the work, the challenges it provides, the responsi-
bility it carries, and the opportunities for personal
achievement, development and self-respect. It is
these factors, labelled motivators by Herzberg, that
create willing effort. (They are equivalent to those of
Maslow’s higher-level needs.)

Dissatisfaction, on the other hand, results from fac-
tors associated with the context of the job, such as
the nature of company policy and administration,
managerial and supervisory practices, human rela-
tionships, working conditions, and the amount, secu-
rity and system of pay. Herzberg referred to these
as hygiene factors. (Hygiene in the medical sense
helps prevent disease, but does not positively gener-
ate health.) People may not be dissatisfied if they feel
well paid and well managed and if they work in
pleasant surroundings, but these factors alone will not
motivate them to give of their best. They may go on
doing their job, but managers would still have to con-
tinue using the stick or carrot, in McGregor's terms,
to ensure the minimum effort required by the organi-
sation. (We discuss job enrichment in more detail on
page 12.)

The relevance of the theories

The behavioural theories of Maslow, McGregor and
Herzberg have their limitations. Nonetheless, they are
relevant in practice. They suggest that, far from work-
ing best when directed and controlled, most people
work best if their managers encourage them to use
and develop their skills and contribute their
experience to the success of the organisation.

These findings are not new. What makes them perti-
nent today is the effects that changing economic and
social conditions are having in the industrialised
western world. These changes are influencing peo-
ple’s attitudes towards work and their behaviour at
work, and increasing the relevance of the theories
we have reviewed.

CHANGES IN THE WORK ENVIRONMENT

It is easy for those of us who live in the developed
nations of the world to overlook how well-off people
are. Standards of living generally continue to improve,
although there has been some slow-down in recent
years. There are few really poor people in Western
Europe. The economic need for employment is
decreasing. The well-established welfare systems are
largely able to provide for those in true need.

Changes in education

People are becoming educated to a higher level and
in different ways, as illustrated in Figure 2.1.

Methods of teaching are today less authoritarian than
in the past, with increasing emphasis being placed
on developing the ability to learn, and to applying in
practice what is taught. The result is people who are
more guestioning than submissive, more able to
decide for themselves, more individualistic; and at the
same time, less compliant and accommodating.

Figure 2.1 Highest qualification level of the population: by age'
Great Britain Percentage
= 70
_ 1 60
— 50
140
= 30
120
110
0
Degree or  Alleast At least At least At least Any qualifications
equivalent higher education GCE A’ level GCE 'O’ level CSE grades 2-5/ including
below degree level or equivalent or equivalent commercial/ Foreign/Other
(incl. CSE grade 1) apprenticeship
People aged 25— 69 not in fulltime education, based on combined data for 1979 and 1980.
Source: General Household Survey.
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The effects on people at work

In this report, we can only give a few indicators of
the totality of economic and social change that is
occuring. The point is that much of this change is
being brought into working life.

Because our basic needs are now catered for most
of the time, they have become less of a concern. To
put it bluntly, people at work can no longer be treated
as a commodity. There is also much legislation and
trade union presence to provide a measure of job
security. Better education is producing individuals
who demand more than in the past, and whose needs
are less likely to be met by rigidly defined jobs. Their
questioning attitudes are being brought to the work
place. Roeber, for instance, believes that organisa-
tions are losing the power to coerce employees into
the modes of behaviour that organisations would
prefer (Reference 13).

There is evidence of a growing anti-work attitude. As
one highly articulate and educated student expressed
it: “ will contribute very little to the grossness of the
national product”. The trend is illustrated by those
who choose to follow a lifestyle of voluntary simplic-
ity, and by the growing number who prefer the dole
queue to the job. These expressions of behaviour are
at present materialising only amongst the minority,
yet negative attitudes are also evident in many who
continue to work, in the form of absenteeism, late-
ness, and apparent sickness.

At first sight, it may appear that McGregor’s Theory
X approach is called for to manage such workers. But
what is needed in practice is not increasing control
and direction. Rather, the need is to elicit people’s
positive enthusiasm.

It is clear that organisations need to learn ways of
eliciting voluntary commitment. Few people can be
reliably motivated by money to work hard. In
Howarth's view, it is important “‘to pay attention to
everything which encourages willing effort and makes
it possible for people to use their initiative and
experience, not just day-by-day in their jobs, but in
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shaping their organisation’s response to the chang-
ing world in which it operates”.

HUMAN FACTORS AND ORGANISATIONAL

HEALTH

There is an analogy to be drawn from the medical
field that is pertinent to the topic of human factors
in organisational life. Concern has arisen in the med-
ical profession that medicine has become too tech-
nical. Doctors too often have turned to prescribing
drugs or recommending surgical treatment. Too often
it is the symptoms that are treated, rather than the
causes. To counteract the tendency, a growing num-
ber of medical practitioners are exploring the concept
of holistic health — taking account of the needs of
the whole person.

Similarly, the holistic health of organisations can be
seen as dependent on all the factors that condition
the success of organisational endeavour. Among
those factors are the human ones. Rene McPherson,
chairman of Dana, is quoted by Peters and Water-
man as claiming that almost everybody agrees that
“people are our most important asset™, yet almost
none really practise it. Those organisations that strive
for success and achieve it are noted for the atten-
tion they give to their employees’ needs. One well-
known example, Procter and Gamble, has been
guided by the principle of its founders: *‘the interests
of the organisation and its employees are insepara-
bly connected’'.

The real stimulus comes from work that provides
interest, challenge and scope, and from managers
who treat people as adults, encouraging them to
develop their skills and to use them effectively. The
challenge for management is to release the poten-
tial of its employees based on cooperation and earned
respect, rather than compulsion. To succeed in a
competitive and unpredictable world, organisations
need to make full use of their employees’ ideas and
experience when deciding upon changes that are
needed.




CHAPTER 3

MANAGING THE CHANGES CAUSED BY NEW SYSTEMS

From the standpoint of the users, introducing a new
computer system inevitably spells some degree of
change. In this chapter we first review how in the past
organisations typically have failed to take full account
of human factors when designing and implementing
new information systems. We go on to identify how
users’ commitment can be obtained, and consider
early experiences with approaches to the manage-
ment of change that are built upon user involvement.
We also briefly review job design and the benefits of
accommodating users’ on-the-job experience and
learning. Finally, we examine a possible model for
managing change that appears to provide significant
advantages.

Although early experiences are varied, a growing
number of organisations today are using approaches
aimed at accommodating organisational and human
factors. Advances in software facilities are occurring
that enable technical components of systems to be
developed more quickly and effectively than before,
and that support users' needs for the purpose of
experimenting. In future, more organisations will take
the opportunity provided by these advances.

FAILINGS OF CONVENTIONAL APPROACHES

At the end of the previous chapter we indicated the
benefits that organisations could obtain by making full
use of employees’ experience and ideas to help the
process of change. The extent to which managers
take advantage of the opportunity will largely depend
on the way change is introduced.

Typically, change brought about by information sys-
tems is technically oriented and imposed upon
people.

The Foundation has already addressed the topic of
systems development methods in Foundation Report
No. 25. In that report, comparisons were made
between two ways of viewing the system develop-
ment process: the traditional, ‘closed-system’.view,
which sees a system as essentially a closed assem-
bly of technological components surrounded by a
well-defined boundary; and the emerging ‘open-
system’ view, which sees a system as an ever-

changing organism in which different components
interact with and modify each other.

Those who take a closed-system view strive to define
the boundary of the system fully and completely. In
the change process, they concentrate on making pre-
selected technology work within a fixed specification.
The change process is undertaken by specialists and
highly skilled technicians. The emphasis is on the
engineering of the system.

Although most of those responsible for developing
systems have progressed from the strictly closed
view of systems, their development approaches have
originated from that view and are still rooted in that
way of thinking. That this origin prevails is apparent
from widely reported observations of the failings of
current change processes. We summarise these
observations in the paragraphs that follow, drawing
on the findings of Land et al (Reference 14), Bjgrn-
Andersen et al (Reference 3) and Docherty (Refer-
ence 15).

Organisational and human aspects are given
limited attention

Often existing work organisation and job content are
not seriously questioned. Few attempts are made to
challenge or seek to change the current work organi-
sation, work roles or communications channels. The
result is that new systems are expected to fit the
organisation and few job changes are expected.
Moreover, management services staff often expect
other departments to be responsible for work design
and job content, although these other departments
often rate their own influence as small at best.

Technical systems designers often see the technol-
ogy as a means of tightening up processes and proce-
dures, so overcoming problems that they perceive to
be caused by the weaknesses of people.

Usually when computer-based systems are imple-
mented there is no intention of changing the organ-
isation. When change does occur it is usually unfore-
seen, often impairing the normal functioning of the
system, and taking both designers and users by sur-
prise. The scope of the change process as it gener-
ally exists today is illustrated in Figure 3.1.
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The design process has a technical emphasis

Conventional approaches to system design are often
heavily biased towards obtaining the best use of the
technology. Computer specialists often pay more
attention to the technical components of a system
than to ensuring that the resulting system is effective.

Job design is given limited attention

In practice, job design is usually limited to the physi-
cal design of dialogues. (Job design methods are not
usually taught to trainee designers.)

Methods of compensation emphasise technical
merit

Designers and implementers are judged more on the
technical excellence of a system design than on its
effect on the organisation. Often, tight project dead-
lines positively discourage management services
staff from explaining alternative designs and their
potential impact on the organisation.

Evaluation and learning is very limited

Methods of system design often exclude measures
to evaluate systems after implementation and to
accommodate changes as a result of users’ learn-
ing and increasing competence.

Users who have contributed to the design do not see
the consequences of their contribution until after a
long development cycle. So the link is weakened
between design decisions made by or with users, and

the resulting operational system. Users’ learning is
weakened as a result.

Training and communication are limited

Training and communication are usually included in
the change process, though often only to a limited
extent. System designers’ perception of training is fre-
quently one of merely instructing people in the use
of equipment and other technical components of a
system. The norm is to tell employees at the outset

that something is happening, filling in the details later
on.

End-user influence is limited

Those with most influence on system design are
primarily the management and staff of management
services departments, and only secondarily the user
managers.

This problem is probably exacerbated by the appar-
ent lack of suitable mechanisms for users to articu-
late their views and make their choices.

Figure 3.1 The scope of the systems design process

This figure illustrates how, in the conventional systems design process, the systems designer’s main focus is on thg Fechnical aspect
of systems design (shaded, in the illustration). The technical aspect is only a part of the process however. The remaining parts (shown

unshaded) include organisation design, and work design.
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INVOLVING PEOPLE IN THE PROCESS OF
CHANGE

The way change is introduced can affect people’s
behaviour. As predicted by Maslow’s hierarchy of
needs and Herzberg’s motivators and hygiene fac-
tors, omitting people’s contributions ultimately dimin-
ishes their satisfaction. Those end users having no
responsibility in the change process regard change
as none of their concern. As a result they give the
appearance of behaving irresponsibly — either by
passively acquiescing or by overtly resisting change.

Resistance is perhaps the most common reaction of
people when change is imposed upon them.
Resistance manifests itself in many ways, from
openly negative reactions such as withdrawal of
labour, open hostility and defiance, to covert ways
such as absenteeism, apathy, and reduced guality of
work. People who resist change are well able to
undermine the effectiveness of a new system, and
to repeal decisions that others have made on their
behalf once these others have left the scene.

In contrast to this bleak scenario, the process of
change can be presented as potentially exciting,
challenging, and stimulating, eliciting quite a differ-
ent response from those affected. People who are
given a chance to use their ideas and experience
responsibly are most likely to work for success.

The need for involvement

It follows that managers implementing change should
involve those who are affected, in order to gain their
commitment. Change then becomes something that
they are part of, something that they regard as their
own, and something that they want to succeed. They
will work harder at solving problems and improving
the chances of success. Involvement also helps those
responsible for change to get the benefit of people’s
ideas and day-to-day knowledge. This is particularly
important as information technology affects more and
more end users and impacts in ways that are increas-
ingly hard to predict.

Evidence for people’s desire for involvement comes
from a survey of 450 staff in one organisation in West
Germany, reported by Oppermann and Tepper (Refer-
ence 16). Of those surveyed:

—79 per cent advocated joint discussion of
proposals.
— 74 per cent wanted joint decision-making.

—85 per cent favoured direct participation, with the
use of representatives as second choice. -

—62 per cent said that the absence of.opportunities
to influence decision-making was an important rea-
son for their non-participation.

10

Although the survey supported the desire for involve-
ment, it also indicated that the staff were resigned
to a lack of genuine opportunities for involvement: 64
per cent of those surveyed thought that their
superiors’ decisions would prevail.

The increasing desire for involvement is also indi-
cated in Bjgrn-Andersen’s study, which noted that 79
per cent of clerical staff in savings banks in the
Netherlands in 1977 wanted to influence the system
development process, compared with only 30 per
cent in 1974. Eason, however, puts a slightly differ-
ent emphasis on the demand for involvement (Refer-
ence 17). He believes that people are becoming
increasingly aware of change and want to take steps
to control it. Furthermore, he believes, people are
becoming more certain of their needs. No longer is
it necessary to be an expert to know what one wants.
Engberg (Reference 18) believes that data process-
ing specialists should prepare themselves for
developing information systems on users’ terms,
adding that specialists “‘must expect there to be less
and less enthusiasm (for specialists’ work) among a
large section of society”.

Many others are adding their voices to the call for
involverment. Mulder (Reference 19) describes involve-
ment as *‘the most vital organisational problem of our
time . . . It will change the leadership function of the
more powerful, and new structures for leadership,
decision-making. and communications will develop . .
. For the individual members, feelings of well-being and
their sense of self-realisation are related to participa-
tion and its conseguences.” Den Hertog (Reference
20) believes involvement “is a form of democracy that
may have more relevance and advantage to
employees than say a workers’ director’".

Margolis (Reference 21) adds his voice to the propo-
nents for involvement, He has found that ‘“‘non-
participation at work among a sample of over 1,400
workers was the most consistent and significant
predictor and indicator of strain and job-related stress.
It was also significantly related to health risk factors,
such as escapist drinking, depressed mood, and low
job satisfaction’.

Besides these, many other arguments have been put
forward supporting involvement in the change process,
and particularly in the change process associated with
implementing information technology. The latent need
for involvement is more pervasive than is commonly
thought. The call for involvement is expressed increas-
ingly within the context of change. Change often results
from the application of information technology.

Difficulties with involving users

In practice, gaining the constructive involvement of
users is not at all easy. There are two general areas
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of difficulty. One concerns the early difficulties
experienced both by users and technicians in mak-
ing the transition to new ways of working. Everyone
is learning and time is needed to allow the learning
to take place. The second area of difficulty concerns
today’s methods and techniques, still largely based
on traditional approaches, that are used to design the
technical components of systems. What is needed
are methods and technigues conforming more to the
open-systems view described in Foundation Report
No. 25, System Development Methods. Several inves-
tigators, when reporting studies of both socio-
technical and participative approaches to involve-
ment in change, have identified difficulties encoun-
tered in practice. These difficulties are summarised
in the paragraphs that follow.

Time and costs increase

There are penalties in time and costs which appear
to be much higher than with a conventional approach.
The analysis and design processes seem to require
greater effort, because the scope of analysis is wider.
The participatory process requires time for resolving
conflicts and disagreements. Time is also required
for users and designers to learn the basic skills
needed for effective involvement.

Methods for involving users are inadequate
Most participative methods, such as the use of steer-
ing groups, concentrate on creating and maintaining
organisational structures for managing the process
of change. Often they neglect the need to involve peo-
ple practically in the design and construction of com-
puter systems. Methods of system development
usually spotlight certain elements of a system. These
elements become the focus of discussions between
users and designers while other aspects become visi-
ble only at the end of the process. So the areas in
which involvement actually takes place can be
limited.

Users are mainly scepftical

The attitude of users to involvement varies widely
from goodwill to hostility. In the main, users are scep-
tical and critical — often because their past
experience leads them to believe that in practice their
influence is minimal. Ensuring the right balance of
influence and control is no easy matter. Users
become disenchanted when they perceive their
involvement to be merely a gesture. Technical peo-
ple, on the other hand, feel their prerogative to be
threatened when users take a leading role.

Management attitudes are negative

Managers’ values, attitudes and behaviour often are
underlying causes of difficulty, and can inhibit a con-
structive approach to resolving the difficulties that
inevitably arise in the early use of participative
approaches.
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Opportunities for user influence is limited
Because of time pressures, users in practice often
have a limited time-window during which they can
influence the design.

Roles are misunderstood

It is often difficult for participants in a multi-
disciplinary team to understand one another’s role
and problems, and what each is able to achieve.
Users’ understanding of the need for information and
its relevance to the design of the technical compo-
nents of a system often falls short of the designers’
usual desire for precise and specific answers to their
questions.

Designers find it hard to alter roles

Technical staff often have difficulty in adopting a role
of assisting users, rather than being assisted by them.
Designers are more familiar with anticipating the
interests of users and taking decisions which they
believe to be in the interests of users, without first
consulting them.

Designers’ attitudes are negative

Designers often regard the contributions of users as
naive, short-sighted and obsolete. The designers’
desire to design components of systems that are
technically interesting is often more important to them
than are users’ ideas.

Skills required by users take time to acquire

It may be difficult for users to adjust their thinking
from the orientation of their normal jobs to the more
reflective and analytical one required for effective
involvement. Users are often not familiar with mak-
ing explicit their ideas and expectations. Users also
usually lack experience in problem-solving. Time is
required to allow users to learn and adapt.

Participants are unused to handling conflicts
effectively

It is difficult for users to understand systems termi-
nology, especially in the early stages, and for system
designers to understand business and operational
needs. Users and technical staff alike are generally
inexperienced in resolving constructively and effec-
tively the conflicts that are likely to arise. The
approach is often one of appeasement rather than
resolution.

ALTERNATIVE APPROACHES TO JOB DESIGN

To realise the potential benefits of change it is impor-
tant to attend both to job design and work organi-
sation.

In this section we begin by reviewing the conventional

scientific management approach to the design of
jobs. Next we look at two more recently developed
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approaches to job design: job enrichment and the
socio-technical approach. Finally we describe an
evolutionary strategy for the process of change that
has been proposed by K D Eason.

Scientific management approach

The traditional scientific management approach to job
design is mostly associated with the principles
expounded by Frederick Winslow Taylor at the begin-
ning of the twentieth century. The approach has as
its objective the maximisation of prosperity for both
employee and employer, by encouraging employees
to work harder. According to Taylor, “All possible
brain work should be removed from the shop floor
and centred in the planning or laying-out department.
In my system the worker is told minutely what he is
to do and how he is to do it, and any improvement
he makes upon the instructions given to him is fatal
to success.”

Under Taylorism, jobs are broken down into their sim-
plest components. First they are timed, then slow and
redundant actions removed. Pay-rates are set accord-
ingly. Employees are selected ‘scientifically’ and
trained to suit the requirements of the job. Motiva-
tion is provided by the prospects of high earnings.

Scientific management has influenced the design of
many jobs — clerical as well as manual, and even
managerial. The approach is the foundation of the
work-simplification school. According to Howarth, it
is based on the “illusory hope of making the unpredic-
table predictable and of controlling the uncon-
trollable".

The de-skilled and tedious jobs created by the
approach have had many unfortunate effects rang-
ing from lax performance to sabotage. Some of the
organisational consequences are absenteeism, late-
ness, sickness, high employee turnover, high require-
ment and training costs.

R F Hoxie (Reference 22), writing in 1915, is reported
to have said that most of those applying scientific
management did not recognise the humanitarian and
social problems they were creating, nor that these
problems were undermining the potential economic
benefit.

More recently other approaches to job design have
become popular, each looking at the relationship
between people and tasks. The two most influential
and most frequently used are job enrichment and the
socio-technical approach.

The job enrichment approach

Job enrichment originated in the work of Frederick
Herzberg (see page 5) and has been widely used for
manual, clerical and managerial jobs. It aims to
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increase people’s motivation, and thereby their effi-
ciency, by increasing job satisfaction. It concentrates
on the content of jobs and deliberately tries to
improve the interest, challenge and responsibility of
work. In outline, the process of job enrichment
involves:

— ldentifying jobs where problems of motivation
seem to be causing performance problems.

—Analysing the jobs to identify the scope for improv-
ing work interest and responsibility.

— Determining which specific improvements to
introduce — often using creative thinking (brain-
storming) sessions involving line managers, inter-
nal and external advisers, trade union represen-
tatives and other job holders.

—Evaluating the feasibility and advantages of the
ideas from the motivational as well as practical
points of views, and selecting the changes to be
introduced.

—Allowing people time to try out the new ways of
working as and when they feel able.

—Introducing the changes over an experimental
period typically as long as a year, often using
‘before’ and ‘after’ measures of job satisfaction
and productivity, in both experimental and control
groups.

— Evaluating the changes and deciding whether to
introduce them more widely.

Job enrichment is illustrated by the work of J Hack-
man and G Oldham. Their job characteristics model
for improving the jobs of maintenance programmers
has been reported in EDP Analyzer, May 1983. The
approach has been criticised, however, notably by
Howarth. Practical problems have included failure to
involve job-holders and trade unions in the design of
new jobs, an over-readiness to accept technological
constraints, and over-concentration on the job con-
tent without due consideration of the potential
organisational changes or the practical implications.

Nevertheless the principles of job enrichment have
proved well-founded and have been embedded in
other approaches, of which the socio-technical
approach is perhaps the best known.

The socio-technical approach

The socio-technical approach, which originated in
research at the Tavistock Institute in London, involves
analysing both the social system (the way people are
organised when working on the technical system) and
the so-called technical system, and also the interac-
tion between the two. The socio-technical approach
attempts to seek the best match between social and
technical systems. Its rising popularity is due to grow-
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CHAPTER 3 MANAGING THE CHANGES CAUSED BY NEW SYSTEMS

ing dissatisfaction with the job enrichment approach
and a widening recognition of the significance of tech-
nology.

To some practitioners the socio-technical approach
is a broad approach. To others it is a particular
method. Indeed, some practitioners have developed
very specific methods which they label socio-
technical. Two examples are the socio-technical
method described by Pava at the 1983 UK Butler Cox
Foundation Conference and the participative
approach of Mumford (References 23 and 24). The
guiding principles of the socio-technical approach are
that:

—There is a whole range of workable social systems
for any one technical system.

— Using cohesive and autonomous groups, a feature
of the approach, makes for higher job satisfaction,
commitment and productivity.

— It is best to design social and technical systems
together.

— A socio-technical system cannot be isolated from
its environment, so it is necessary to relate the two.

—People affected by change should have a say in
the formulation of change.

— Emphasising the technical system at the expense
of the social system (or vice versa) jeopardises the
outcome.

CONSIDERATIONS IN JOB DESIGN

Two important considerations in job design are the
man-machine interface and adaptive learning.

The man-machine interface

An important element of job design is the interface
between man and machine. This subject has proba-
bly received more attention from researchers than
any other aspect of human engineering. There is a
great deal of experience and a wealth of published
material on the principles involved. However, it is
worth drawing attention to one particular aspect of
the design of jobs.

A characteristic of many jobs affected by automation
is the loss of control that workers experience over
pacing their work. As office workers become more
dependent on automation, so this problem will
become more prominent, and designing the interface
between man and machine will become more
important.

Docherty (Reference 25) has reported on research
at IBM into response time and users’ effectiveness.
Docherty’s research, based on earlier work by S J
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Boies on the use of interactive computing services,
is now referred to as Boies' phenomenon. The
research has demonstrated that decreases in system
response time can disrupt the human thought
process. When response times shorten, users strug-
gle to stay abreast of the system. This can result in
deteriorating mental activity and a loss of efficiency,
often leading to errors and sometimes to emoticnal
upsets. As interactive systems become more
widespread, Boies’ phenomenon will become more
prominent, encouraging further need to balance men-
tal activity and computing activity in job design.

Adaptive learning

A second important provision of good job design is
the capacity to accommodate users’ experience. The
need for this is illustrated by the work of Turoff and
Hiltz (Reference 26) in connection with their research
into computer conferencing. They conclude that the
choice of features that users found most useful
changes with experience. Users who cited increased
effectiveness of computer conferencing over face-
to-face communications were those having more con-
ferencing experience. The key conclusion of the
research was the need to allow systems to change
as users learn.

Curley and Pyburn (Reference 27) also conclude that
the ability to absorb change is a key factor in suc-
cessful job design. People who learn to use computer-
based systems continue to learn, and they also devise
their own methods of use. Curley and Pyburn refer
to this as adaptive learning. They have frequently
found that organisations define the use of their sys-
tems too narrowly, and so lose the benefits of adap-
tive learning.

Adaptive learning demands a continuous re-
evaluation of needs, and a shift in emphasis away
from the common approach of finding fault and
attributing blame.

THE EVOLUTIONARY DESIGN PROCESS

We now turn our attention to a new approach to the
process of change. It is one that is becoming increas-
ingly relevant and realisable, and that appears to offer
a basis for achieving change effectively by building
an organisation that is more responsive to a chang-
ing environment.

Evolutionary design process: the third stage in
system design

The evolutionary design process has been described
by Eason (Reference 28) who sees it as a third stage,
beyond the conventional design process (the first
stage) and participative design (the second stage).
Before explaining the evolutionary design process, we
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first summarise Eason’s view of the two earlier
stages.

The major characteristics of the conventional design
process are presented in Figure 3.2. The dominant
theme in this process is putting together a working
technical system. End users are typically not involved
until the system is being implemented. Learning from
the consequences of the system’s implementation is
used only to ameliorate the effects that have been
suffered, by accommodating them within other
organisational systems and by the users adapting to
the situation. Through a succession of design deci-
sions a system is gradually developed which achieves
something specific. At the same time some of its
potential is lost.

One step beyond the conventional design process is
the participative approach, which has been described
by Mumford. The general characteristics of this
approach are presented in Figure 3.3. In contrast to
the conventional approach, end users are included
in steering and design. The overall aim is to
encourage users to participate in the creation of the
system throughout the design process. But, although
user-involvement is essential, Eason’s view is that it
can be difficult to manage.

The third stage is Eason's evolutionary design
process. Eason believes evolutionary design to be
increasingly practical in the light of current and fore-
seen technological developments. (His design
process is described in “‘Behaviour and Information
Technology™ and summarised in the remaining pages

Figure 3.2 Organisational learning in conventional
systems design

Zerg p—ir—m i — e or oo
| | Design progress
|
L

Availability | I
of !
design options | 1
>
I Organisational
| ..0' learning
High ..!o’ and adaptation

Feasibility — Design — Implementation
Trmg————— =

Main characteristics:

® Design process: phased (typically into feasibility, design and
implementation).

® Design mechanisms: technical design team with management
steering group.

® Organisational learning and adaptation processes: from imple-

mentation onwards and not design oriented.

Source: Adapted from Eason (see Reference 28).
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Figure 3.3 Organisational learning in the typical
participative approach
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Main characteristics:

@ Design process: phased (typically into feasibility, design and
implementation).

® Design mechanisms: user participates at designteam and
steering-group level.

® Organisational learning and adaptation processes: throughout
the design process.

Source: Adapted from Eason (see Reference 28).

of this chapter, with permission of the publishers: see
reference 28.) The aim is to enable an organisation to:

— Determine future opportunities and/or demands.

—Establish the most desirable way of organising
future tasks and working environment.

— Select the most appropriate forms of technology
to support the chosen form of organisation.

Figure 3.4 identifies the main characteristics of an
evolutionary design process. The process is based
on a technology that regularly transmits information
about needs and problems from users to designers,
and that helps users learn in an evolutionary way
about system facilities and how to exploit them.

The approach recognises that organisational learn-
ing about technology and adaption must begin slowly,
then progessively evolve. It aims to ensure that the
system development path follows a similar pattern,
so that organisational learning can direct systems
development. An important aspect is that the systems
development process is able to accommodate organ-
isational learning. Eason believes that the traditional
approach to system design prevents adequate atten-
tion to organisational and human factors. User
involvement helps, but in practice users have insuffi-
cient time to become acquainted with the intended
system and its potential effects. The evolutionary
model overcomes this problem by enabling organisa-
tional learning to feed the ongoing design.
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Figure 3.4 Organisational learning in evolutionary
systems development
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Main characteristics:

@ Design process: an evolutionary process preserving flexibility
for change.

@ Design mechanisms: regular feedback from users to design
team.

@ Organisational learning and adaptation processes: evolutionary
and continuous.

Source: Adapted from Eason (see Reference 28).

The strategy that Eason has developed to support and
promote evolutionary design contains three mutually
dependent strands:

— A technical system undergoing development and
evolution.

—System usage which is also growing with time.

— Forms of user involvement which serve the dual
functions of enabling users to participate in design
activities and to be supported in system usage.

Figure 3.5 illustrates the three strands together with
seven major activities that each strand leads to in the
system development process. The major activities are
described briefly in the paragraphs that follow.

1. User involvement

The mechanisms for involving users depend, amongst
other things, on the organisation’s culture, industrial
relations, and existing user groups. The general rules
are to ensure that all those affected are involved in
some capacity, that representatives maintain good
contact with those whom they represent, and that

users are involved in those aspects of design for.

which they have experience.

2. Pilot systems

Using low-cost and easily implemented small-scale
systems (pilot systems) enables users to experiment
and learn. The objective is to provide users with an
experience which enables them to specify the serv-
ice they require — it is not designed to test and prove
a service for wider implementation.
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3. Trials and experiments

Pilot systems provide the vehicle for users to con-
sider many different design issues concerning, for
example, job design, work organisation, and man-
machine dialogues. Pilot systems also enable users
1o become familiar with issues of system usage, such
as the consequences for job skills, numbers of jobs,
and job grades. Through experiment, users can learn
to cope with the system without the normal anxieties.

4. Structured design exercises

It is necessary, according to Eason, to structure the
process by which the experience gained from pilot
systems is used to take decisions. He suggests a four-
stage procedure for considering possible work
designs, such as the siting of terminals in an office:

—Stage 1: Eliciting alternative solutions. (External
advisers may be necessary to identify other
options and to encourage users to present their
ideas.)

—Stage 2: Generating the criteria to evaluate the
options and to rank them.

Figure 3.5 Methods of evolutionary systems development
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—Stage 3: Evaluating the options. (The experience
of users with the pilot systems and with their work-
ing environment can be very useful in judging the
viability of alternatives.)

—Stage 4: Elaborating and testing the favoured
option.

5. Progressive implementation of facilities

In Eason’s model the provision of system facilities is
a continuing process, allowing the system to evolve
as users learn and as the definition of their needs
evolves. The learning comes from the trials and
experiments as well as from the evaluation studies
and organisational learning that is associated with the
operational system.
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6. User evaluation studies

This is a relatively formal procedure to ensure learn-
ing by people at all levels in an organisation. The
evaluations address aspects such as the quality of
the information service, how well it fits the tasks, its
ease of use, the effectiveness of the support for the
user and the content of the jobs.

7. User support and learning

Supporting users and responding to their learning
requires an ability, throughout the life of the system,
to accommodate changing requirements arising from
the learning.
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CHAPTER 4

MANAGEMENT AND TRADE UNION ISSUES

In this chapter we review, in broad terms, manage-
ment styles in the context of introducing change.
Senior management’s attitudes and behaviour are
important in determining whether staff reach their
potential, and in improving employees’ jobs and moti-
vation.

We also review the attitudes to change of trade
unions in Europe, looking particularly at attitudes to
information technology, and the general legislative
framework. Despite significant national differences,
the overall trend amongst trade unions is to pay
increasing attention to issues arising from informa-
tion technology.

MANAGEMENT STYLE

Information technology is now associated with much
of the change that is occurring within organisations.
There is sometimes a tendency to associate nega-
tive consequences of changes, including resistance,
with the technology itself or with the methods of the
change agents. Although there may be a direct con-
nection between resistance and methods, the under-
lying problems are likely to be more fundamental.
Land et al (Reference 14), in their study of change
within the plants of a vehicle-components manufac-
turer, found the primary factor influencing the accept-
ability of new systems to be each plant’s history of
industrial relations. Introducing information technol-
ogy brought into the open the underlying problems.

These underlying problems appear to relate specifi-
cally to the way people are treated by management.
Industrial relations problems are often the manifesta-
tion of past management malpractice.

Employee and industrial relations appear to be the .

product of management behaviour and style, which
in turn are founded on the apparent attitudes of senior
management. In their investigations into excellent
American companies, Peters and Waterman found
plenty of evidence indicating that the attitudes of the
senior executives determine a company’s culture and
success. Prominent amongst those values is that
associated with the utilisation of human potential.
Chester Barnard, president of New Jersey Bell, has
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asserted that the leader’s role is to “harness the
social forces in the organisation, to shape and guide
values”. Peters and Waterman found that "‘the excel-
lent companies are above all, brilliant on the basics.
They listen to employees and treat them like adults.
The excellent companies require and demand extra-
ordinary performance from the average man.”’ Rene
McPherson, former chairman of Dana, urged atten-
tion to the “‘care, feeding and unshackling of the aver-
age man''.

Whatever one’s personal attitudes may be, the mes-
sage clearly is that some organisations, and particu-
larly those which appear on many counts to be suc-
cessful, pay very careful attention to the human
dimension. P Strassman of Xerox Corporation once
said that the real gains can only come from the peo-
ple: “Human work needs must be put in front of the
technology’’.

Buchanan of the Scottish Business School supports
the key influence of management attitudes in the way
human factors are regarded by management. He
believes that effective management of change
depends on a fundamental and irreversible change
in management attitude.

Summarising, it is management values, and manage-
ment behaviour and styles of leadership, that deter-
mine the degree to which crganisations succeed in
using people effectively. Moreover, it is the same
management values that determine how construc-
tively people are brought in to the process of change.
To overcome the practical problems that may arise
in involving people requires a positive management
attitude and desire to make the most of people’s
potential. Those companies that are judged to be suc-
cessful, even excellent, take the matter seriously.
They strive to enhance people's contribution and to
provide motivating jobs.

THE-ATTITUDES OF TRADE UNIONS
The underlying concern of trade unions about infor-

mation technology is its impact on health and safety,
and its impact on the number and content of jobs.

17/



CHAPTER 4 MANAGEMENT AND TRADE UNION ISSUES

Involvement with information technology

Concern about the number of jobs has been accen-
tuated by the recession of the early 1980s — the
worst to hit the developed countries since before the
second world war. Although, as is often claimed, infor-
mation technology can create employment, the gains
hardly match the losses, and the gap is likely to widen
in the future.

In their well-known study for the French government
in the 1970s, Nora and Minc estimated a 30 per cent
loss of jobs in banking and insurance caused by com-
puterisation. They also reported a 25 per cent loss
in retail jobs in West Germany arising from the use
of electronic point-of-sale equipment. It is now widely
accepted that increasing unemployment is inevitable,
given stagnant economies and the use of information
technology for productivity gains. According to
Cooley, at least 30 per cent of the United Kingdom's
three million clerical workers will be dispensed with
by 1990.

In a recent study by the National Economic Develop-
ment Office in the United Kingdom (Reference 29),
15 information systems projects were examined. Two
had no effect on numbers employed: three inhibited
growth in employment; one resulted in a trebling of
employment over a four-year period; and nine
resulted in significant job losses. In the nine projects
that led to job losses, normally between one-third and
two- thirds of the jobs disappeared. In one exceptional
instance, jobs reduced from 33 to three. Plans for
automating the United Kingdom'’s social security sys-
tem are reported as likely to lead to a loss of 25,000
staff in the 20-year life of the project.

Trade unions are also concerned about the effect of
information technology on the nature of work. One
worry is that the mistakes of the past in the field of
manual work are beginning to be repeated in the field
of office work, resulting in jobs which de-humanise
and de-skill.

Wherever trade unions are established, they will seek
to increase their involvement in the process of
change. Organisations that understand their concerns
will work to ensure that union involvement is meaning-
ful and constructive.

THE LEGISLATIVE FRAMEWORK

The role of trade unions in the process of change is
influenced by national legislation, which differs
between countries. In societies such as the Nordic
countries with an established structure for industrial
democracy, this involvement is fairly well laid down.
Other countries, such as West Germany, have agree-
ments setting out conditions for introducing technol-
ogy, but the agreements apply mainly at a local level
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and cover a minority of employed persons. Other
nations have few, if any, agreements concerning
information technology.

Where there is little in the way of formal agreements
relating specifically to information technology, trade
unions have sometimes taken the initiative as a by-
product of safety-at-work legislation. We believe this
to be a trend that will grow. However, we also expect
that there will be more regulations concerning infor-
mation technology at both national and European
levels. The European Economic Community is pay-
ing more attention to matters arising from the use of
technology.

Legislation on broader social and human issues is
also pertinent to the discussion. Hopwood (Reference
30) has reported an emerging interest in forms of
social accounting, reporting, and auditing. In France,
annual social reports are already required in organi-
sations employing more than 750 people. In West
Germany, about 20 of the largest firms now publish
social reports regularly. In one of its social reports,
a Swiss company self-critically confessed that many
of its jobs were extremely boring.

Developments in the United States are also relevant.
A spokesman from a leading accounting firm has said
that the performance of companies is being meas-
ured against new and unfamiliar norms. “Corporate
critics are attacking the artificial divorce of eco-
nomics from politics, morality, and the other dimen-
sions of life”. The American Accounting Association
has issued reports of a committee on ‘Non-financial
measures of effectiveness’ and of a committee on
‘Measures of effectiveness for social programs’.

It is becoming more likely that organisations in some
western countries will have to meet the requirements
of legislation regulating social and human issues. Tof-
fler has said that “‘A corporation is no longer respon-
sible simply for making a profit or producing goods,
but for simultaneously contributing to the solution of
extremely complex ecological, moral, political, racial,
sexual, and social problems’. Some companies have
already responded to the trends. Control Data Cor-
poration states its mission as “improving the quality,
equality, and potential of people’s lives’. At Chemi-
cal Bank in New York, 10 to 15 per cent of a branch
manager's job performance appraisal is based on his
or her social performance.

It is worthwhile expanding on the advanced legisla-
tive framework in the Nordic countries. Here the
environment is characterised by formalised industrial
democracy that ensures that all levels of white-collar
and blue-collar employees can influence decisions
affecting them. Legislation and agreements specifi-
cally provide for user involvement in the design of
information systems. Trade unions are able to employ
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consultants for expert advice at the company’s
expense, if the company is unable to provide the reg-
uisite skills.

The Nordic countries are familiar with socio-technical
approaches (see Chapter 3) to the design of informa-
tion systems. There is a wide conviction that user
involvement is essential to successful system design,
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but achieving constructive involvement has not
proved easy in practice. The problems are similar to
those we identified in Chapter 3, and which we illus-
trate in the case histories in Chapter 5. However,
there is a general conviction that the need is to over-
come the problems, rather than to revert to more
traditional and less participative methods.



CHAPTER 5

CASE HISTORIES

In this chapter we present six case histories, each
chosen to illustrate practical lessons in handling the
human aspects of change arising from information
technology.

The case histories are those of the Driver and Vehi-
cle Licensing Centre in the United Kingdom; Rown-
tree Mackintosh in the United Kingdom: UCPA in
France; an anonymous nationwide, branch-based
company; Lloyds Register of Shipping in the United
Kingdom; and finally the Banque Laydernier in Haute-
Savoie, France. To make comparison easier, we use
a common format for presenting each case history.

CASE HISTORY 1: THE DRIVER AND VEHICLE
LICENSING CENTRE, SWANSEA

Qur first case history concerns the United Kingdom
Department of Transport’s Driver and Vehicle Licens-
ing Centre (DVLC) in Swansea. About 4,000 people
work at DVLC. Their task is to issue driver licences
and vehicle registration documents and to update
associated records. On average, the DVLC issues
over one million vehicle registration documents and
almost one million driving licences every month.

Objectives and characteristics of the project

The original mainframe computer systems, together
with the data entry equipment which underpins the
current operations, will reach the end of their useful
life by the mid-1980s — hence the replacement sys-
tem project. Practically all the DVLC's computing
equipment will change — mainframe computer sys-
tems, data entry systems and most of the despatch
equipment. The replacement equipment will include
two large mainframe computer systems, laser
printers and 1,500 terminals. Optical character recog-
nition equipment will be introduced to handle renewal
reminders.

However, DVLC’s objectives go beyond replacing the
outdated computer systems. The centre sees this as
a valuable opportunity to speed up the service and
improve its quality. Ultimately, the replacement sys-
tem will provide immediate and direct access to driver
and vehicle records, including applications received
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but not yet accepted. The replacement computers
and input procedures are intended to remove many
of the current delays which frustrate staff and public
alike.

The replacement system has to be cost-effective. lts
approval (by Ministers and the Treasury) depended
on DVLC demonstrating that the replacement system
would be more cost- effective over the next ten years
than continuing the present system. Savings of 500
staff and £5.5m ($8m) are anticipated.

As well as improving the speed, quality and efficiency
of service, DVLC is determined to improve the qual-
ity of staff jobs. Staff will work in teams, each team
member trained to undertake any aspect of the work
if necessary. The intention is that the new jobs should
be integrated and satisfying: a good deal of flexibility
and freedom of choice will be built-in.

The DVLC’s aim is to meet these objectives, at the
same time maintaining operational continuity during
the transition period. It was recognised from the out-
set that such a project demanded a step-by-step
approach — evolution rather than revolution. Plan-
ning began in 1977. The contract to supply the
replacement computers was awarded in the autumn
of 1983. A period of two years, beginning in July 1983,
has been set aside for converting from the original
to the replacement system. Optical character recog-
nition equipment is being introduced in 1984 and a
12-month trial of the input procedures began in spring
1984. The plan is that all the functions of the replace-
ment system should be available by October 1985,
the 1,500 terminals being introduced progressively
in batches between 1984 and 1987.

The replacement input procedures entail radical alter-
ations to existing operational areas. For a three-year
period many staff will be temporarily relocated.

Four-phase approach

As one manager expressed it: “The fundamental
requirement of successful implementation can be
best expressed as the need for thorough planning,
management and control”. There are many factors
in this including stability, the need to freeze the origi-
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nal system during the two years required for conver-
sion, and contingency planning, such as extending
the life of the original computer and data entry equip-
ment after the replacement system is fully imple-
mented.

The two most distinctive features of DVLC's approach
to the planning, management and control of the
project are that it is evolutionary and involves peo-
ple in all functions and at all levels. Planning and
implementation is taking place in four phases: prelimi-
nary study, full study, implementation planning and
implementation.

The preliminary study phase (1977 to 1979) was
undertaken by a small group of data processing staff,
who looked at the alternatives and identified the
options. The proposal was endorsed by a higher
management steering group. Trade unions were kept
informed and invited to comment at the end of the
phase.

In the full study phase (1979 to 1981) a new branch,
ADP Replacement System (ADPRS), was established
to conduct a feasibility study encompassing the
design, cost and implementation plans for the replace-
ment system. ADPRS combined data processing
specialists with line managers including the supervi-
sory (Executive Officer) level. ADPRS was later
complemented by another new branch, Operation Re-
placement System, responsible for producing detailed
user requirements. The branches established a con-
sultative machinery to ensure involvement of all staff,
each branch adopting its own measures. Video films,
discussion sessions and pamphlets were all used.
Trade union users were kept informed. Departmen-
tal and local joint working parties were set up to dis-
cuss the plans.

In the implementation planning phase (1981 to 1983)
video films and discussion sessions continued. Staff
continued to be involved in producing the user specifi-
cations and in the consultations that were undertaken
within branches. A management of change training
programme for all managers and supervisors began.
Staff were involved in evaluating the available furni-
ture and equipment, and possible office layouts.

In the implementation phase (1983 onwards) the use
of video films, discussion sessions, and the “manage-
ment of change” programme are all continuing, as

well as the involvement of staff in the evaluation of

furniture, equipment, and office layouts. A newsletter,
“New Project News", is reinforcing communications.

The essential point about the DVLC's approach is the
effort made to involve users at all stages of the plan-
ning and design of the replacement system — not
just informally, but through many formal channels
(including line management), through the use of films
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and other forms of communication, and through train-
ing, new structures and the trade unions. This illus-
trates another sense in which the DVLC approach is
evolutionary. The mechanisms and structures for
involvement may be new, but the philosophy has
developed as a result of long-term practical
experience.

The original system caused many problems, both in
operations and in staff motivation. Since the incep-
tion of the system, DVLC management and trade
unions have been building a form of management
which encourages staff at all levels to take part in
a continuous process of identifying and solving
problems of operating and job satisfaction. Working
parties, consultative groups and other forms of
representation have been used as part of what those
at DVLC refer to as a job-satisfaction style of manage-
ment. The style has proved a useful foundation for
the replacement system project in three important
ways:

—_|t has enabled staff, management and the trade
unions to learn to work together to solve problems,
identify features of good job design and resolve
differences.

— It has led to an integration of many of the
‘assembly- line jobs’ created by the original sys-
tem. The aim is to produce more satisfying jobs
that ease problems of motivation, as well as
improve service. These integrated jobs are the
basis for the team working that is envisaged as the
foundation of the replacement input system.

—The clerical and data preparation staff are no
longer people with mere assembly-line skills. They
have developed skills that enable them to cope
with the new work — skills which are inter-
personal as well as technical. Indeed local
management and many of the staff themselves go
as far as to say that they welcome the opportu-
nity that equipment replacement offers to carry
integration further.

Both senior DVLC management and the trade unions
have become committed, in their different ways, to
staff involvement. As one data processing manager
expressed it: “The director's commitment set the cli-
mate . . . it had to be good communication and staff
involvement . . . no other way would have been
allowed”’.

The approach in practice

The ability of DVLC staff to cope with change has
been greatly strengthened. And, as people have
become more accustomed to being informed and
consulted, so their expectations have been raised and
their desire for involvement has grown. Nevertheless,
in a project of this scope and complexity, practical
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problems are inevitable, as we illustrate in the para-
graphs that follow.

Project management and control

Relationships between systems designers — both
data processing, and organisation and methods
(O&M) staff — and users have improved greatly dur-
ing the replacement system project. This is reflected
in the ability of many planners and users to see the
problem from the other’s point of view, learning to
work together in a new way. An ex-user commented:
“The users didn't know enough to comment sensi-
bly and ADP didn't know enough to use users’
experience effectively”. One planner with an O&M
background said: “ADP planners have had a frustrat-
ing time learning to get used to consulting people and
to coping with people changing their minds . . . but
this has led to a positive shift in attitudes over the
last five years’'.

The project has also been successful in another
respect. By helping to create a high level of under-
standing of what is being attempted and why, it has
helped to minimise potential hostility to the replace-
ment system. But, despite progress, DVLC staff
accept that there remains scope to bring planners
and users still closer together.

Communication

The most effective forms of communication were
direct, personal and designed to meet the needs of
those receiving the message. For instance, line
managers in one of the fast-keying sections were con-
cerned about the data preparation staff's fear of doing
clerical work. They arranged for some of the more
anxious members of staff to help on a clerical sec-
tion and learn the work. Quickly these members of
staff found they could cope with clerical work — and,
indeed, that they enjoyed it. They were then able to
use this experience to calm the fears of their col-
leagues.

Following the success of this venture, the same line
managers invited some of the clerical staff on another
section to a special session of sight-and-sound train-
ing given to data preparation staff. The clerical staff
found that they could use the keyboard without
difficulty, and so they lost their fear of using termi-
nals. They, too, used their experience to reassure
their colleagues.

Not only did this simple initiative reassure people
about their ability to cope with the impending change,
it also helped to remove misconceptions and
prejudices which existed between data preparation
and clerical staff, so helping to lay a sound founda-
tion for team working.

Staff involvement

Many of those we spoke to on the various consulta-
tive groups did tend to feel involved — particularly,
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for instance, in the ergonomic aspects of the project.
But they felt they had more to offer than was yet being
tapped.

There is most scope for further involvement however
among those end users who are not yet part of a con-
sultative group. The extent of their involvement
depends on the ability and willingness of their
representative to identify and voice the views of
others (and, of course, on the ability of line managers).
Few representatives, it seems, do an adequate job.
One problem is the representatives’ inability to
answer their colleagues’ guestions.

Naturally, the trade unions have expressed concern
at this lack of grass-roots involvement. They feel that
training should be offered to equip the representa-
tives to do their job. And they would be willing to help
provide it. They also endorse the view, shared by
many user managers, that people should have been
involved earlier and more fully.

Lessons learned

We asked everyone we interviewed what advice they
would give, as a result of their experience, to those
engaged in systems design elsewhere. This is a sum-
mary of their replies.

Advice from data processing staff:

— “Chop the system design into stages small enough
to give only a short time between asking people
what they want and being able to deliver it.”

— "'Set up a pilot as early as possible to give people
something to learn on . . . even if you throw it away
later.”

— ""Secure the freedom and flexibility to build a sys-
tem without being bound by organisational con-
straints.”

— ""Make sure the technical system is flexible enough
to allow users the freedom to choose their own
working methods . . . this is important because it
gives end users who do not feel they have been
involved in design some real decisions to take, that
they are capable of taking and in which they are
interested . . . but don’t give them so much free-
dom that it threatens them . . . you have to be able
to answer some questions about their future.”

—"“Don’t let line managers force you into making
choices about the organisation which they should
take themselves.”

— "Train users in O&M so that they can contribute
sensibly to design.”

— “In a large scale project . . . identify as far as pos-
sible which individuals will eventually be doing what
jobs so that you can concentrate on communicat-
ing directly with them.”

TheButlerC

© Reproduction by any method is strictly prohibited



—“Provide training to help planners learn how to

involve people . . . including the art of asking
questions.”

Advice from users:

—Help planners and users to learn how to work
together. For instance, offer training in consultancy
skills to planners, and in technical and O&M skills
to users. Training should be offered at the outset.

— Develop a direct partnership between planners and
users. Planners should not ask users what they
want, based on what they have now. The users will
not know how to reply. Instead, planners should
“start by asking what is the present system, what
is wrong with it, how would you like it to be? . . .
then the planners and users all go on together to
work out how these problems might be
overcome.”’

— Involve users from the beginning — but on issues
to which they can contribute constructively. For
example, ‘‘Let them write instructions themselves
rather than comment on ones you have written

. it's quicker and more effective”.

—Only use representatives when you cannot use
direct contact. When you must use representa-
tives, choose them for personality as well as
experience. Help them learn to do their job, and
monitor them to ensure they are doing it effec-
tively.

— Build good two-way communication. Find out what
people need to know and tell them simply and
directly. Check that they have heard. Listen to what
they have to say. Build trust and an atmosphere
in which they will speak their mind.

—Give people information as soon as possible.
“Don’t be defensive about dissemination . . . if the
situation is still fluid, say so, rather than wait till
it is all certain and risk people feeling that you are
withholding something from them’’.

— Allow plenty of time. Attitudes are slow to change.
The required abilities are slow to develop.

— Monitor the “‘people factors . . . make someone
accountable for ensuring that people are being
involved, informed and listened to . . . do not just
rely on people being flexible enough to fit in with
whatever you design.”

—_Define objectives and responsibilities clearly and
set up structures to ensure they are met.

Advice from the trade unions:

— Identify clearly what people can contribute. For
instance, involve the trade unions in ergonomics
where they have experience, and involve staff in
designing their own jobs.
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© Reproduction by any method is stricily prohibited

CHAPTER 5 CASE HISTORIES

—Go for a bottom-up rather than top-down design
process to tap the reservoir of expertise of those
who will be using the system.

— Produce documents in plain language, not techni-
cal jargon.

—Complement written communication with direct
verbal communication and discussion.

—Find out what people want to know and tell them
that, “‘rather than what you think they want to know
... go round and talk directly to people . . . build
up a down-to-earth human exchange.”

— Train representatives to do an effective job.

— Provide training to help people at all levels, not just
supervisors, to cope with change.

— Sort out grading and redeployment issues so that
people know where they stand.

Advice from the outside consultant:

— Define the scope of the project at the outset and
identify who is responsible for doing what, within
what resources and by what time.

— Set up structures to ensure these objectives and
responsibilities are met, ensuring that the interests
of users and planners are balanced.

—_Find an efficient means of communicating clearly
the objectives and nature of the system to the user.

—‘““You can't get at user needs just by asking them
... you need a mutual workshop so that the analyst
can help the user learn.”

— “Provide training so that the systems analyst can
constructively bring to users’ attention those
aspects of the requirements which users cannot
reasonably identify themselves.”

— Let people do what they can realistically do; for
example, let operational units write operators’
instructions and help design operator training.

—Use simulations to help people to gain the
experience with which to contribute.

CASE HISTORY 2: ROWNTREE MACKINTOSH

Rowntree Mackintosh is a multinational company
manufacturing confectionery, based in York in the
United Kingdom. It has a long history of concern for
the welfare of its employees. This concern sets the
tone of the company’s approach to office technology.

This case history describes how the introduction of
new technology provided the opportunity for the O&M
department (the principal agents of change) to alter
the nature of the service the department offers.
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Objectives and characteristics of the project

Rowntree Mackintosh wished to use new office tech-
nology to make better use of the time and talents of
secretaries and managers, to increase job satisfac-
tion and career development opportunities for secre-
taries, and to provide a better service to customers.
On the basis of external and internal research, the
company aimed to achieve two main benefits —
increasing the creative time available to managers
and improving the quality of their decisions: and
improving the quality of typing and the speed of docu-
ment reproduction.

Other benefits sought were a reduction in overheads
— for example, by saving floor space, postage costs
and overtime; by improving communications and cus-
tomer service; and by increasing management con-
trol and organisational flexibility.

Under the original system one secretary worked for
one principal, or for a small group of principals. The
O&M department estimated that, as a result, a good
deal of secretarial time was wasted. (Secretaries
spent about 25 per cent of their time away from the
office on errands such as photocopying and filing,
which might be more productively organised, and
about 18 per cent of their time waiting for work.)
Another disadvantage was that, while more senior
managers tended to be well-served, those more junior
were not.

In an attempt to overcome these problems and fol-
lowing an O&M study of management time, Rowntree
Mackintosh decided to establish nine autonomous
centres (called administration centres) at their York
site. In each centre a small group of secretaries was
to provide a range of services, such as typing, word
processing, filing and photocopying, to a group of
managers. (This did not preclude one-to-one working,
for instance, on highly confidential information.) There
was also a longer-term objective. The administration
centres were to provide a flexible base from which
to experiment and develop new systems and pave the
way to an integrated group-wide computer filing
system.

In addition, the O&M department estimated that about
25 per cent of managers’ time was less productive
than it might be. This was a very difficult area in which
to justify the cost of using new technology. Like many
companies, Rowntree Mackintosh decided to experi-
ment using a pilot scheme. Following a study, a pilot
system (supplied by Office Technology Limited) was
commissioned in January 1983.

Phased approach

As the principal agents of change, the O&M depart-
ment played a key role in this project. A phased
approach was chosen, beginning by establishing the
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administration centres. In the first, preparatory stage,
Rowntree Mackintosh’s O&M department began by
integrating previously separate functions, such as fil-
ing and microfilming, and word processing and text
reproduction. Inevitably this had an impact on job
design and organisation structures. It gave the oppor-
tunity to involve the people affected in redesigning
jobs, layouts and structures to meet their needs.

The second phase involved establishing the centres.
Throughout both phases, the emphasis was on involy-
ing all those who would be affected. Working parties
were set up on which users and designers were
represented, together with a third party (an *“outside
agent with knowledge”’), who would not be directly
affected by the change, but who had experience to
contribute and who might help users and designers
to work well together.

The training department (which at Rowntree Mack-
intosh is organised to provide whatever assistance
people need, rather than simply to run set courses)
helped the people in those working parties to learn
to work together. It also helped users to learn to work
as representatives, rather than as individuals. The
training department also provided special training for
administration centre supervisors (leaders) — an
important step, because the role of the supervisor
requires management as well as technical skills.

The approach in practice

The aim of the O&M department was to provide those
in each administration centre, and particularly the
supervisor, with plenty of scope to decide how to
design their own jobs and organise themselves and
their work (in consultation with each other and the
managers they served).

Under the new system the supervisors also took on
another, wider responsibility: that of meeting with their
counterparts from other administration centres at
office technology group meetings set up to define and
solve problems of change. These group meetings
offered the combined advantages of easing imple-
mentation, enabling the company to learn about the
effects of the new system and apply this learning to
future projects, and offering supervisors the chance
to develop their skills and to learn and gain support
from the experience of others doing similar jobs.

But it was not just the role of the supervisors that
changed. The intention was also to offer the secre-
taries the opportunity to develop their skills and do
more interesting work with a wider perspective. They
were directly involved in design at every opportunity
— in writing the new instruction manuals, for exam-
ple. It was also possible to offer some additional
scope to staff in the typing pool, who were able to
help in the administration centres to provide extra
cover when needed.
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The evaluation of the administration centres has also
been conducted in the same spirit. Working parties
were set up, including secretaries and supervisors
as well as technical staff. The aim was not simply to
look at financial aspects, but also to assess what had
been achieved and learned in less tangible areas,
such as job satisfaction, career development and the
quality of service tc customers inside and outside the
company.

Good communication was another aspect of the
Rowntree Mackintosh approach. The company sys-
tem of monthly briefing groups has offered a valua-
ble base.

The same philosophy of user involvement has deter-
mined the approach to the associated office automa-
tion project for managers. At first, some of the
managers were sceptical about this project. They
were unwilling to lose their personal secretaries, they
were concerned about learning to use the terminals
themselves, and they were dubious about undertak-
ing certain administrative functions themselves. Their
full involvement in designing the new system was
obviously important. Not only was their knowledge the
key to successful design, but their involvement also
offered the most effective means of helping them
overcome their apprehensions.

The O&M department began the project by interview-
ing each manager twice. First, O&M staff asked what
was needed from the new system. Next, O&M staff
questioned the managers about what they felt would
best meet their needs, basing their suggestions on
their knowledge of what was possible. This led to dis-
cussions in which user needs were clarified and plans
to meet them were jointly formulated. All the
managers were then involved in evaluating equip-
ment, and considering how far it might be adapted,
using an evaluation method designed by the
managers.

Throughout the project, O&M staff have worked as
facilitators, using their expertise to help the people
affected by change to design the systems as far as
possible for themselves. The role demanded special
attention to the way in which the O&M department
selects, trains, assesses and develops its own staff.
Great importance is now attached within O&M to
recruiting only those people who show the potential
to work this way, rather than as experts who make
all the decisions themselves (the prescriptive
approach). The personal development needs of each
new member of staff are jointly defined with them and
an individual training and development programme
is then agreed. The assessment of all O&M staff is
an open and jointly agreed process. Assessment is
linked with personal counselling, with the aim of
providing all staff with the support they need. (This
joint assessment/counselling approach began in O&M
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and is now being adopted by other parts of the com-
pany.) The work study department (the equivalent of
O&M in the factory) now uses a similar approach.

Lessons learned

When asked about guidelines to offer other manage-
ment services staff engaged on similar projects, the
head of O&M replied: “You can't give other people
guidelines . . . it's all a matter of remembering that
it’s the users who make a system work. You must
involve them and help them understand how they can
contribute . . . and then do what’s right in your
company’’.

CASE HISTORY 3: UCPA

UCPA is a French non-profitmaking organisation
devoted to training people in the practice and teach-
ing of sport. Each year the organisation instructs
about 100,000 people, who attend around 1,500
different courses at numerous sports centres. UCPA
employs about 500 people, many of them on a
seasonal basis. There are about 40 permanent
administrative staff.

Objectives and characteristics of the project

Beginning in the 1970s, the rapid growth of leisure
activity in France brought administrative problems to
UCPA from a greatly increased volume of business.
Human problems arose as well, as staff became dis-
tanced from each other and from their clients. Both
the quality of service and job satisfaction suffered as
a result. Around 1973 the decision was therefore
taken to use new information technology in the
administration of registrations. A minicomputer with
terminals was envisaged.

UCPA's directors were particularly keen to avoid what
they regarded as the ‘‘snags which all too often
appear with the introduction of computers™. The pit-
falls they particularly wished to avoid were job de-
skilling; users being forced to meet the demands of
technology, rather than the reverse; and limited com-
puter system effectiveness, stemming from inade-
quate dialogue between designers and users.

To avoid these problems, UCPA'’s directors decided
to link the technical project with a project to improve
working conditions by enriching jobs and improving
promotion. They also decided to involve all their per-
manent administrative staff in the design and
implementation of the changes.

Three-step approach

An outside consultant with a particular interest in
employee participation was briefed to involve UCPA’s
staff at all levels and in all decisions.
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The consultant proposed a three-step process. First,
analysis by user staff of the existing situation and the
jobs currently done, with the aim of identifying the
best ways of fulfilling the necessary tasks. Second,
use of prototypes to enable users clearly to identify
potential stumbling blocks and to increase their
experience so that they could more effectively con-
tribute to decisions. And third, a new organisation
which, because it would be based on the expressed
wishes of users, would both be more effective and
provide a more satisfying place in which to work.

The three-step process was highly participative. All
permanent administrative staff were involved through
a series of working parties and discussions which
aimed at producing the most acceptable solution pos-
sible. The comité d’entreprise (workers’ council) did
not participate as a formal committee, but individual
members took part in working parties and discussion
groups.

Throughout the process the consultant’s job was that
of a facilitator. He was independent and non-directive,
working always to ensure real participation by listen-
ing, synthesising, focusing debates and offering tech-
nical expertise where it was needed. Thus his job was
not to offer solutions, but to help people identify and
resolve their own problems,

Great emphasis was placed on keeping staff informed
about goals and progress towards them.

The end result was a complete reorganisation of
work. Individuals doing jobs which were previously
fairly limited in scope decided to regroup themselves
into autonomous teams. Each team was responsible
for a wide range of tasks, using a mix of traditional
methods as well as having access to terminals as
required. There was scope for inter-team co-operation
too.

Each team was free to decide how its work would be
distributed amongst members, the roles each
individual would play and how these roles might
change as abilities and inclinations changed. One
team opted for full transferability of individuals
between tasks.

The approach in practice

An independent assessment was made of what was
learned as a result of following the process. (This
assessment, however, was carried out too soon for
any objective analysis to be made of how service to
the customer had been improved.)

The use of prototypes did much to ‘de-mystify’ the
computer. Such practical experience was valuable
in calming fears of the unknown. The experience
helped people to use terminals as tools, exactly as
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management had wished. It enabled users to learn
to contribute constructively to decisions about tech-
nical aspects of the system.

Users did not find it so easy to contribute to more
intangible matters such as work organisation and job
design. They lacked the necessary skills, because of
their background of doing fragmented jobs within a
directed hierarchy. Many of those interviewed in the
course of evaluation expressed their frustration at
being unable to contribute. Many suggested that spe-
cially designed training might have helped. Others
suggested that information about what had been done
in other similar cases might have given them a tan-
gible basis from which they could learn to comment
(@ rough equivalent, perhaps, of the practical
experience of using terminals).

Despite all the efforts, many users did not feel they
had been involved in decisions about work organisa-
tion. Their feelings of satisfaction were greater about
their involvement in the technical aspects of the
project — a reflection of the contribution that they
had actually been able to make, and another indica-
tion of the need not just to offer opportunities but also
to develop users' abilities to contribute.

Those who were used to restricted jobs and authori-
tarian management were at first suspicious of the
opportunity to participate. They suspected that all the
decisions had already been taken, and that the pro-
ject team would steer their views. Another problem
for some was the threat to old values of authority
posed by opening the door to wider participation in
decisions. Middle managers particularly felt under
threat. The old values were apparently being called
into question. Where would they stand in the as-yet-
unknown new order of things?

Despite these problems, the overall assessment of
the majority was favourable. Their jobs, which was
what concerned them most, became more varied,
skilled and interesting as a result of the new system
they helped devise.

CASE HISTORY 4: A NATIONWIDE AND
BRANCH-BASED SERVICE ORGANISATION

This case history is drawn from a nationwide service
company (which has asked for its name not to be rev-
ealed) with 25 branches. The company is planning to
introduce a data processing business system to
improve goods-handling documentation.

Objective and characteristics of the project

The plan was for the system to be used by decision
makers, technical and clerical staff. The data pro-
cessing manager had in mind terminals throughout
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the network of branches, connected to a central
mainframe computer: a technology-led approach. Ter-
minals were to be allocated to branches on the basis
of current workloads and with the aim of minimising
costs.

Consultants were asked to comment on the likely
effect on people. They identified a fundamental weak-
ness in the strategy. The client was a committed
entrepreneur. Business success depended on each
branch manager being free to use his local knowledge
and initiative to the full. There was a real danger that
the strong central coordination envisaged by the data
processing manager would severely limit the scope
of branch staff to use their initiative. The needs of
the branch staff had to be reflected in the systems
design. The proposed system was also inflexible in
another way. It was based solely on current business
requirements and would be unresponsive to fluctua-
tions in the fairly changeable market.

Three-pronged approach

The consultants suggested redefining the system,
using a step-by-step approach and involving users in
defining business requirements. The suggestion led
the company to adopt a three-pronged approach:

— Seminars for senior managers (and for more junior
staff later) focusing on the potential of new tech-
nology and its implications for the business.

— A pilot system based on a minicomputer with ter-
minals in selected branches, to enable users,
designers and managers to learn from experience.

—Central and local steering groups to review
progress, to determine what was being learnt and
to decide how to apply it.

The approach in practice

The three-pronged approach, designed to help staff
from board level to end-user level to learn and apply
their experience in determining what was needed,
was described by the consultancy as “the project’s
greatest strength and its greatest weakness''. In the
event, as so often in such projects, the aim of help-
ing a whole organisation to learn proved difficult to
attain.

The seminars with board members illustrated this
point. These seminars produced stimulating debate
and were greatly valued by the participants. They
increased awareness of the potential of new technol-
ogy and the importance of involving users in design
if full benefits were to be achieved. The board also
began to work together as a team in developing a
strategy for the business which they had not had the
opportunity to do in the past. But the consultancy
doubted that these insights were fully applied in the
project. Senior managers were keen 1o apply their
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new knowledge by devising all kinds of new systems.
But the data processing manager complained that he
was left with the problem of maintaining the original
brief in the face of all this undirected enthusiasm.

This experience underlines a common problem of
user involvement: how can technical people use the
enthusiasm constructively and avoid being over-
whelmed or diverted by it? The original intention of
extending such seminars to more junior people was
never realised. By the time it was possible, the project
had developed a life of its own and the participants’
enthusiasm lay elsewhere. This illustrates another
problem: that of balancing people’'s expressed
interest with their real (that is, company-directed)
interests.

It was the pilot system in the branches that received
most attention. At first the team of users and
designers worked well together. Then problems
began to emerge. The success of the pilot system
in the first branch encouraged the designers to put
terminals into two more branches. But this time the
designers overlooked the need of the new users 1o
experience the learning process themselves. The
designers were too interested in what they them-
selves wanted to do, which was to extend terminals
to additional local branches. Gaps in understanding
opened up between designers and users. This
problem was alleviated for a while when the pilot sys-
tem was enhanced to cover a new aspect of busi-
ness, so slowing up the designers’ rate of learning.
But the problem was never fully solved.

Other problems also became apparent. In one
instance, managers in one local branch decided to
fragment some of the existing jobs, in order to resolve
a problem of contention caused by several job
holders sharing one terminal. The result was an
upsurge of complaints from end users who felt their
jobs had been de-skilled. In a second instance, the
data processing manager, in attempting to introduce
more terminals throughout the branches, produced
a common specification purporting to consolidate the
requirements of every branch, but which ignored
some of the fundamental differences between them.

Lessons learned

One clear lesson from the pilot project was that the
original idea of using a central mainframe computer
coordinating branch-based terminals would meet
neither the business needs of the organisation, nor
the personal needs of end users. And the lesson was
learned at the cost of investing only in a minicom-
puter rather than a mainframe.

Based on its experience on this project, the consul-
tancy assisting the company suggested the follow-
ing general guidelines:
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— Achieve user acceptability by involving all those
affected by change.

—Proceed slowly, step by step.

—Consider the advantages of pilot systems. They
provide the practical experience which people
need if they are to learn to contribute construc-
tively. (Designers as well as users can benefit.)

— Establish a framework of steering groups, repre-
senting all relevant interests, to identify what is
being learned and to consider how best to apply it.

CASE HISTORY 5: LLOYDS REGISTER OF
SHIPPING

Lloyds Register of Shipping (LRS) is an independent,
international, non-profitmaking society. It is the lar-
gest of its kind, employing 3,700 technical engineers,
administrative and computer staff in over 100 coun-
tries. It classifies around 115 million tonnes of ship-
ping, and is also involved in classifying or certifying
offshore drilling rigs and production platforms, ocean
engineering, plastic and chemical processing plants,
hovercraft, containers, submersible craft, hydro-
electric plants and nuclear power stations.

To meet the challenge of growing competition, LRS
has invested in new technology to ensure that tech-
nical staff are kept fully up-to-date and are able to
offer an increasingly sophisticated and comprehen-
sive service.

Objectives and characteristics of the project

An early and crucial step was the Shipping Informa-
tion Service (SIS), upon which this case history is
based. Establishing SIS, altogether an eight-year task,
meant creating a database recording the life history
of each ship. The database is used to generate the
4,000-page Lloyds Register of Ships; it is also availa-
ble online to terminal users worldwide.

The responsibility for developing SIS lay with the Ship-
ping Information Service Group (SIS Group), estab-
lished specially for the purpose. Originally the work
was undertaken by two separate departments, oper-
ating in parallel but having quite different objectives.
This caused dissention and even, on occasions, non-
cooperation. A manager was appointed with the aim
of welding together the 60 staff and preparing for the
new system.

The approach chosen

The complexities of the task — both technical and
motivational — contributed to the choice of-a two-
stage approach to the project. This proved to be
important. It enabled planners and users to apply in
the second stage what they had learned in the first
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stage. It also enabled line managers to exploit the
achievements of the first stage to motivate staff to
cope with the enormous amount of tedious clerical
work that was required of them during the second
stage.

The manager was committed to gaining user accep-
tance of the new system by involving all the users,
including end users, from the outset. Another advan-
tage of this involvement was that it enabled both line
managers and designers to benefit from the
experience and ideas of the people who would ulti-
mately do the job. Where representatives had to be
used, (as they were, for instance, in the testing of
equipment), discussions were held also with the
represented staff.

Users were involved in matters to which they could
realistically contribute. One such area was the design
of new jobs. The project aimed explicitly to create
new jobs designed “'to allow managers to be flexible
and staff to be adaptable. We learned quickly that no
matter how well thought out our forward planning, or
how carefully planned our strategy, we had to be pre-
pared for adjustments almost on a daily basis.”

Jobs had to be flexible and had to offer satisfaction
and scope for individuals to develop their skills —
important for retaining people, for creating the will
to do the job well, and ultimately for providing good
customer service. Good communication was vital in
securing user acceptance. In practice this meant
foreseeing what would cause anxiety, and providing
the necessary information, reassurance, and even
personal counselling, to help people deal with their
concerns. At lower clerical levels the main fear was
of redundancy, though the new business has, in fact,
created entirely new jobs.

Staff were able to gain experience in areas that were
causing them anxiety, so that they could begin to
overcome their concerns. For instance, dummy work-
stations were set up so that staff, managers and
users alike could become more familiar with what
would be involved in using them.

Another important feature was the effort made to
develop a constructive relationship between com-
puter services and user departments. There were a
number of practical problems to be solved. The users,
who were largely unfamiliar with new technology,
were divided into “inexperienced youngsters who
took to new technology as a duck to water, and
experienced oldsters who did not really want to know
about computers”.

The computer department offered its own team of
analysts and programmers to concentrate on the task
of understanding SIS Group needs and how to meet
them. Experienced users from SIS Group joined this
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team to ensure a balance of design and operational
experience. In summary, the main elements of the
approach were:

—Central steering and coordination.
—A staged approach.

—User involvement.

—An emphasis on communication.

—The provision of opportunities for users to gain
experience in using equipment, through dummy
workstations.

— Determined efforts to build constructive relation-
ships between users and designers.

—The provision of adequate training.

The approach in practice

The first stage did not work as well as hoped. The
relationship between users and planners had not yet
achieved a constructive balance. The technical and
systems people still out-influenced users, so useful
operational experience was lost. On the other hand,
this stage was a valuable experience. It got the
process going. It provided an opportunity for users
to start to become familiar with the new technology
and enthusiastic about how it could help them to
improve service to their customers, and to increase
their own skills and satisfaction. This enthusiasm for
the project helped to carry the users through all the
tedious work involved in the second stage.

The second stage was more successful. It reflected
the greater involvement of the user department and
an improvement in the working relationships between
users and technical staff. But, even in this stage, the
ideal balance between users’ needs and designers’
needs was not always achieved. Both managers and
users felt that, from time to time, design staff paid
insufficient attention to the views and requirements
of those who would be operating the new system.
Changes had to be made in the original proposals
because they were not practicable. The user depart-
ment believed that more consultation, and a greater
willingness to accept users’ views, would have elimi-
nated some of these teething troubles.

Lessons learned

Commercially the project was a great success. It ena-
bled Lloyds Register of Shipping to stay ahead of its
competitors, to offer a new service, and to gain a sig-
nificant new source of revenue. The company
increased the flexibility of its organisation and thus
its ability to respond to future market changes.
Amongst the staff the project created an interest,
even an enthusiasm, for new technology and what
it could offer, and an eagerness to accept further
change.
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The SIS Group has lost some of its most capable staff
because their interest in new technology led them to
transfer to the computer department. But this is seen
as healthy because it increases job satisfaction and
improves career development, which is an advantage
to LRS as a whole.

The guidelines offered by Lloyds Register of Shipping
on the basis of its experience take the form of advice
1o line managers responsible for managing change.
But the guidelines are relevant also to management
services staff:

— “Ensure that you and your junior managers know
the staff well.”

—“Anticipate staff reactions. Reassure them and
help them deal with their concerns. Remember
that job security is important — offer it if at all
possible.”

—*“Don’t be too busy to help when needed — make
sure there is enough time allowed for such
activities."”

— “Recognise and use the potential of staff.”

— “‘Seek people’s advice — remember you do not
know all the answers."

— “Involve staff in an organised way — participation
is the key."

—*“Stay open-minded about who needs to be
involved. Keep asking ‘Who needs to be involved?'.
It may not be those you first assumed it would be.”

— “Ensure that representatives are doing a good
job.”

—_“Be honest. If you make a mistake, say so. Com-
municate the whole objective to people. Set realis-
tic, reasonable and agreed deadlines. Do not be
tempted to set early deadlines because you do not
trust people to meet one which would be realistic.
It’s your job to make sure they do:”

— “Use the opportunity to involve people in design-
ing more satisfying jobs.”

— “Changes in organisation structure may well be
needed as well as changes in jobs and systems.”

—*“Any change process needs a motivator who is
available to give advice and encouragement when
needed.”

— “Remember that improving service to the cus-
tomer is a powerful impetus to change and,
properly used, this desire can produce wide sup-
port for the project.”

— “Do not be fooled into thinking there is a master
plan which will ensure success. It's a philosophy
of involvement that is needed, not a set of rules.”
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CASE HISTORY 6: BANQUE LAYDERNIER

The Bangue Laydernier is a French regional bank
based in Haute-Savoie. Its annual turnover before tax
is around 200 million francs ($25 million). It holds
approximately 49,000 accounts, involving about six
million entries per year. lts administrative office
employs 370 people and its network comprises 32
branches. In 1979 Banque Laydernier began a
process of computerisation and work reorganisation
designed to improve both its administration and its
use of employees’ skills. Its motivation was the need
to respond to changes of three kinds: in its economic
and commercial market, in the needs of its
employees, and in society in general.

In common with other banks, Banque Laydernier
faced a situation in which its market was saturated.
(In France, 87 per cent of adults hold a bank account.)
Competition was therefore fierce. At the same time
the cost of offering and administering the increasingly
large range of services was growing rapidly, and com-
puter costs were an important element. The possi-
bility of introducing minicomputers seemed to open
up the opportunity to rethink the whole system and
to contain or reduce costs at the same time.

In response to social changes and emerging
employee needs for more autonomy, the Banque Lay-
dernier had been attempting for some years to
improve working conditions. The change to minicom-
puters seemed to offer more scope to create jobs
which would develop people’s ability. One of the
bank’s directors described a situation in which bank-
ing is “'no longer administrative . . . it has become
commercial. We must convert our employees from
clerical to commercial employees. This demands sell-
ing, and an entrepreneurial approach from all levels’.
To achieve this evolution he saw the need '“‘to
increase employee participation in management and
business problems. The computer can do some of the
clerical work, freeing time for more entrepreneurial
effort”.

Thus Banque Laydernier had three inter-related
objectives: to control costs, to improve commercial
effectiveness and to develop the skills of employees.
To meet these objectives, senior managers saw the
need for a particular kind of organisation and a par-
ticular kind of change process. To respond to com-
mercial realities, they required above all a flexible
organisation. Within this, branch staff needed to be
sufficiently autonomous to respond to local needs.
To be responsive, they had to be sufficiently free of
repetitive clerical work to act in an entrepreneurial
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way. Thus the technical system had not only to relieve
people of tedious and meticulous clerical work, but
had also to be flexible enough to allow for local vari-
ations.

To help achieve these objectives the bank also saw
the need for a process of change, which involved end
users and their management and gave them scope
to take relevant decisions. Having identified the
requirements, the bank selected a consultancy com-
pany to translate these reguirements into the new
system. One of the selection criteria was a commit-
ment and an ability to involve bank staff in relevant
decisions.

A framework for the new technical and social sys-
tem was then established, paying particular attention
to the needs of users. Various working parties con-
tributed, each involving users. A pilot project with a
prototype system in one branch allowed options to
be tested by potential users. The framework deliber-
ately allowed a good deal of flexibility for branches
to decide for themselves what form the new system
— both technical and social — should take in their
individual settings. Individual branches vary greatly
in size and setting. Within them, people vary greatly
in their age, abilities, experience and training needs.
At the insistence of senior management the system
permitted a great variation in local procedures
because of this diversity. The basic software was writ-
ten with this in mind, and it provided scope for peo-
ple to amend the way they worked as they gained
practical experience of operating the new system.

Thus there was much real involvement at branch level
in deciding the operating details of the technical Sys-
tem and work organisation, and also in identifying
local training needs. However, it was not open to
branch staff to question or to contribute very directly
to the overall framework.

This lack of user involvement in deciding the overall
framework is, in the view a representative of I’Agence
Nationale pour I'’Amelioration des Conditions de Tra-
vail (ANACT), unlikely to be a problem. In France it
is culturally acceptable for senior management to
take such decisions. In any case, management's
original specification required so much local auton-
omy and emphasised so strongly the need for the new
system to offer opportunities for employees to
develop their skills that people had ample scope to
exert an influence.

The Laydernier project has yet to be evaluated
because the system is not fully implemented.
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Despite their differences, the six case histories
described in Chapter 5 exhibit some common, dis-
tinctive themes. In this final chapter we draw on the
lessons of the report, and particularly those of the
six case histories, to draw up guidelines for managers
implementing new information systems.

The way in which an organisation undertakes the
process of change will depend on many factors,
including:

—Local regulations. In the Nordic countries, for
instance, there are a number of conditions that
organisations have to observe.

—The climate of trade union, industrial and employee
relations.

— The nature of the organisation’s business, and its
culture, management behaviour and style.

—The distribution of the organisation’s power and
responsibilities.

A key determinant of the effectiveness of an organ-
isation’s information systems, whatever the environ-
ment, is the extent to which people who use the sys-
tem are involved in design and implementation. There
is no blueprint for success. Each situation is unigue.
However, it is clear from the evidence of the case
histories, the literature and our research that suc-
cessful information systems:

— Are easily usable, especially by non-expert users.
— Are acceptable to users and welcomed by them.

__Reflect users’ knowledge of what operating cir-
cumstances really require.

These points form the basis of the guidelines that are
summarised in Figure 6.1 and expanded in the
remainder of this chapter.

Foster a healthy environment for change

Building and encouraging an organisational environ-
ment which makes the most of the opportunities of
change, and even welcomes it, is a responsibility that
is shared by many. Success depends upon an open
and constructive relationship between employer and
employee, and between users and management on
the one hand and management services on the other.
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Such relationships take time to build, and effort to
maintain.

If people have work that they enjoy and that motivates
them, they are likely to do their jobs well and take
more of an interest in recognising the needs for
change and opportunities it presents. The scene is
set very much by the values, attitudes and behaviour
of senior managers. There is much to be gained by
managers openly encouraging subordinates to ques-
tion constructively the way things are done, and to
seek to improve. Success may require a change in
the attitudes of both managers and subordinates.

The management services department should foster
links with managers in the business, to work together
in undertaking business and organisational planning
and to ensure that appropriate strategies, plans and
coordinating policies are established. Underlying
strategies should be established and regularly
reviewed for the systems that are required and the
supporting facilities that are needed, such as those
which allow users to test ideas for future systems.

Figure 6.1 Summary of guidelines for management

i i
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Secure top management support

The key to successful change rests on obtaining top
management support. This is, of course, a dictum that
has been repeated frequently over the years. The rea-
son for its significance, and its practical implications,
are set out in Foundation Report No. 31, “A Direc-
tor’s Guide to Information Technology” (in Chapter
4 of the study). Demonstrable top-level support is
needed if an open, evolutionary and participative
approach is to yield full benefits. If support is not there
at the beginning, then efforts must continue to obtain
it.

Encourage ability to change and learn

Establish a training programme for users, user
management and the management services depart-
ment. For senior management such training might
provide an appreciation of the contributions that infor-
mation technology can make, and provide a platform
for serious deliberation of long-term opportunities and
aims. Training for managing change could also be
provided.

Users who are employed in areas that are prospects
for the introduction of new information systems could
benefit from training in information technology, job
design and work organisation. Users and technical
staff should also be helped to work effectively with
each other.

Management services staff having the desire and the
ability to work as facilitators may benefit from being
trained to work in that way. It may also be necessary
to provide training for management services staff to
obtain a deeper understanding of the organisation’s
business and markets.

Organisations may benefit greatly from investing in
experimental schemes involving new applications of
information technology. People are best able to learn
from these undertakings. Long-term developments
can be obtained by providing simulators, models and
prototypes, and allowing users to evaluate possible
solutions before final requirements are defined.

Acquire the necessary skills

Management services departments may need to
acquire additional skills to ensure that the quality of
the systems and the jobs that are designed is benefi-
cial in the long term. Ergonomic skills, for instance,
may be required to support the design of workstations
and man-machine interfaces.

The ability to evaluate opportunities may also need
to be acquired. This requires knowledge of the organi-
sation’s business and its environment, as well as
understanding of the nature of jobs created by new
systems. -

Involve people appropriately and at the right time
There is much to be gained if those affected by new
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systems are involved throughout the process of
change — starting before any decisions are taken,
and continuing through evaluation. However, it is
neither realistic nor necessary to try to involve every-
one in everything. Rather, it is important to involve
people wherever they can usefully contribute. One
example is that of end users writing the instruction
manuals they will later refer to.

Be open-minded as to who should be involved
A wide rather than a narrow view needs to be taken
of who might usefully be involved. Those responsi-
ble for the project need to keep re-asking the ques-
tion as to who should be involved.

Devote time to developing the participative
process

In practice, a participative process takes time to
develop. Problems are often encountered. Some
users are unable at first to contribute constructively
(perhaps because they do not know what they need;
perhaps because they cannot articulate it). Again,
some users prefer to leave decisions to others. This
may create a problem because such users may not
in the end accept a system someone else has
designed, because their own knowledge is not incor-
porated in it. Yet again, some managers and staff
representatives speak only for themselves.

Difficulties of this sort should not be side-stepped. The
benefits of user involvement accrue only if the
problems are addressed constructively. The costs of
moving ahead without gaining the benefit of the com-
mitment and experience of users may be higher than
at first appears.

Achieve a balanced pace

Managers should strike a balance between going too
far too fast, and going so slowly that important deci-
sions are not taken when they should be (so dissipat-
ing people’'s enthusiasm for the project and the
benefits to the organisation). The following guidelines
should help:

— Divide the project into manageable segments and
proceed step by step.

— Prepare pilot studies to offer people practical learn-
ing experience in advance of expensive, possibly
irreversible, decisions.

— Avoid permitting the technology (or anything else)
to constrain freedom of choice. Keep the system
as flexible as possible so that it can go on chang-
ing as users become more skilled in recognising
and articulating their needs, and as their needs
develop.

—Aim for a similar freedom of choice in job design.
Allow people freedom to design their own jobs and
the scope to change job structures as their needs
develop.
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— Help to accelerate the rate at which people learn
to contribute, to work together and to cope with
change. This can be achieved through specially
designed training, through the personal support of
a ‘local expert’ (a member of the user’s staff), and
through the help of experienced consultants.

— |dentify people's concerns and look for ways of
reassurance. For instance, if they are concerned
about using new technology, arrange visits to simi-
lar installations, hold demonstrations or use simu-
lators to help them overcome their fears.

Adopt a facilitating role

People should be helped to do things for themselves,
rather than having things done for them. It is the users
themselves who should decide how to organise and
undertake their work.

Keep people informed

People should be informed fully, clearly and
accurately about objectives and progress. They
should be consulted over what they want to know,
and should then be told in clear terms. A variety of
complementary methods may be necessary, both
written (newsletters, memaos), visual (videos) and ver-
bal (through line management, trade union represen-
tatives). People should be informed even when the
situation is fluid. They are likely to cope better with
this than with the rumours which otherwise fill the
vacuum.

Think widely about opportunities for change
Willingness to change whatever is necessary is fun-
damental to helping the system deliver its full poten-
tial. Thinking widely about the possible opportunities
should be encouraged. For instance, introducing the
system may provide an opportunity to improve job
design, organisation structures, management style,
personnel policies, relations with the trade unions
and/or relations with the customer. In formulating
these wider changes, ways need to be found for
involving anyone affected by them, or able to con-
tribute to them.

Monitor progress

Progress needs to be explicitly monitored on both the
human and the technical side. Improvements need
to be worked out with users, if all is not being done
to ensure that people are involved constructively. It
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may help to appoint someone to be explicitly respon-
sible for monitoring the human factor, even setting
a budget for it, to ensure that what initially may seem
a nebulous task is actually performed.

Coordinate progress

Progress should be carefully coordinated and
managed — for instance, through steering groups at
various levels. Steering groups should represent all
relevant interests, including, where appropriate, the
trade unions. Members of steering groups should
share a clear definition of the project’s objectives in
the widest sense. Their task should be not only to
review progress, but also to coordinate the more
difficult task of defining what is being learned from
the project and ensuring that this learning is applied.

Involve trade unions

Trade unions, where present, should be involved. The
risk of leaving them out is to incur their resistance
and to lose the potential benefit of their contribution.

Plan for incremental changes

No matter how conducive the crganisational environ-
ment, change should be planned on an incremental
basis. Facilities and benefits are then available
progressively, and the learning experiences of earlier
phases can be absorbed and applied.

Obtain and develop the appropriate tools and
facilities

The technical design of information systems should
accommodate the differing working methods of users
as well as their changing needs. To achieve this
means acquiring or developing the tools and skills that
enable information systems first to be developed

quickly, and then to be adapted in an evolutionary
way.

Provide appropriate support functions
Management services departments may need to
extend the range of support services they provide —
to include, for instance, training, educational services
and support for users who are undertaking their own
systems development.

Organisations should also consider establishing
‘temporary-design’ bodies, with the specific task of
constructing simulators, models and prototypes to
help users learn.
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CONCLUSION

The aim of this Foundation report has been to
acquaint senior management with the factors that
determine effective and successful change brought
about by information technology. In particular, it has
addressed human factors that prevail in every organi-
sation, and their relevance to change. We have estab-
lished how attention to such factors is important to
the long-term health and success of organisations,
particularly as social and economic influences
become more important in affecting human
behaviour.

Organisations, we suggest, are only just beginning to
understand the scope of the opportunities that arise
from the deployment of information technology. To
undertake the resulting change constructively and
effectively, and in a manner that enhances organisa-
tional effectiveness, requires good management and
the use of many skills.

We have identified the factors that are important,
comparing conventional methods of bringing about
change with more recent approaches.

Finally, we have provided broad guidelines aimed at
helping all those engaged in undertaking change aris-
ing from information technology.

Turning to the future, it seems clear that the trend
is towards involving users more in system design and
implementation. Some management services depart-
ments are already broadening their range of skills for
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aiding the change process, for instance in designing
jobs and in work organisation. This trend will continue.
In some organisations the role of existing technical
staff will broaden to encompass these skills; in other
organisations such skills will be vested in new roles
and initially will be provided by external agencies.
Some will seek new packaged methodologies based
on socio-technical concepts, though early experi-
ences indicate that there are practical problems to
be overcome. Some will adopt the concepts and try
to accommodate them within their current ap-
proaches. Overall we are likely to see many varia-
tions, all leading to the conclusion that each organi-
sation will need to evolve its own methodologies
based on its current level of awareness and learn-
ing, its culture and its environment.

We believe that the general familiarity of end users
with information technology is bound to continue to
grow, as the technology pervades new areas of bus-
iness. Compared with the past, the impact of infor-
mation technology on jobs will become harder to
predict, and human factors will become more
important.

There will be a growth in general awareness amongst
both managers and users of the potential that infor-
mation technology provides for changing work and
the way businesses are organised. As a result, organi-
sations will be better placed to exploit the benefits
of information technology.

TheButier Cox Foundation

LT Aat

© Reproduction by any method is strictly prohibited



10.

il

Toffler. A. The Third Wave. William Collins Sons
& Co Ltd, 1980.

Scarrott, G. From computing slave to know-
ledgeable servant: the evolution of computers.
Proceedings of the Royal Society of London,
Volume 369A, December 1979.

Bjgrn-Andersen, N. et al. The Impact of Systems
Change in Organisations. Sijthoff and Noordhoff,
1979.

Briefs, U. The effects of computerisation in
human work. In: Human Choice and Computers,
edited by A. Mowshowitz, North Holland, 1980.

Bjgrn-Andersen, N. and Eason, K.D. Myths and
realities of information systems contributing to
organisational reality. In: Human Choice and
Computers, edited by A. Mowshowitz, North
Holland, 1980.

Groholt, P. Social development and accounta-
bility, professionalism and the future role of sys-
tem designers. In: The Human Side of Informa-
tion Processing, edited by N. Bjern-Andersen,
North Holland, 1980.

Kraemer, K.L. Computers, information and
power in local government: a stage theory. In:
Human Choice and Computers, edited by A.
Mowshowitz, North Holland, 1980.

Cooley, M.J.E. Some social effects of com-
puterisation. Man/Computer Communication,
Volume 2, Pergamon Infotech State of the Art
Report, 1979.

Peters, T.J. and Waterman, R.H. In Search of

Excellence: Lessons from America's Best-run -

Companies. Harper and Row, 1982.

Ferguson, M. The Aguarian Conspiracy: Per-
sonal and Social Transformation in the 1980s.
Paladin, 1982.

Strassmann, P.A. Information technology and
organisations. Presentation made at the IT '82

TheButler Cox Foundation

®© Reproduction by any method is strictly prohipited

12.

13

14,

15:

16.

15

18.

19,

20.

20

22.

REFERENCES

Conference, London, December 1982. Depart-
ment of Industry and Rank Xerox, 1983.

Howarth, C. The Way People Work: Job Satis-
faction and Customer Service. Oxford Univer-
sity Press, 1984.

Roeber, R.C. The Organisation in a Changing
Environment. Addison-Wesley, 1973.

Land, F.F. et al. New Information Technology
and Social Control. Unpublished paper, 1982.

Docherty, P.H.G. Some mismatches constrain-
ing user choice in systems development. In:
Human Choice and Computers, edited by A.
Mowshowitz, North Holland, 1980.

Oppermann, R. and Tepper, A. Initiation and
acceptance of the participation of persons
affected in system development. In: Systems
Design, For, With and By the Users, edited by
U. Briefs, C. Ciborra and L. Schneider, North
Holland, 1983.

Eason, K.D. Human factors in system design:
a challenge for management services. HUSAT
Memorandum Number 187, September 1979.

Engberg, O. Who will lead the way to the ‘Infor-
mation Society’? Computers and Social Options,
Volume 28 Number 3, July-September 1978.

Mulder, M. Power equalisation through partici-
pation. Administrative Science Quarterly,
Volume 16, 1971.

den Hertog, J.F. et al. The integration of a com-
puter system in the task environment of process
operators. In: Human Choice and Computers,
edited by A. Mowshowitz, North Holland, 1980.

Margolis, B.L. Job stress: an unlisted occupa-
tional hazard. Journal of Occupational Medicine,
Volume 16, 1975.

Hoxie, R.F. Scientific Management and Labour.
D. Appleton, 1915.

35




REFERENCES

23.

24.

25.

26.

36

Mumford, E. et al. A participative approach to
the design of computer systems. Impact of
Science on Society, Volume 28, Number 3,
1978.

Mumford, E. The design of computer-based
information systems: an example of practice
without theory. Working Paper, Manchester
Business School, September 1980.

Docherty, W.J. The commercial significance of
man/ computer interaction. Man/Computer
Communication, Volume 2, Pergamon Infotech
State of the Art Report, 1979.

Turoff, M. and Hiltz, S.R. Computer support for
group versus individual decisions. |IEEE Trans-
actions on Communications, Volume COM-30
Number 1, January 1982.

2.

28.

29,

30.

Curley, K.F. and Pyburn, P.J. Intellectual tech-
nologies: the key to improving white collar
productivity. Sloan Management Review, Fall
1982.

Eason, K.D. The process of introducing infor-
mation technology. Behaviour and Information
Technology, Volume 1 Number 2, April-June
1982.

National Economic Development Office. The
Impact of Advanced Information Systems: The
Effect on Job Content and Job Boundaries,
1983.

Hopwood, A.G. Towards designing manage-
ment accounting systems for the support of new
concepts of enterprise accountability. In: The
Human Side of Information Processing, edited
by N. Bjgrn-Andersen, North Holland, 1980.

The Butler (ox Foundation

© Reproduction by any method is strictly prohibited



Butler Cox & Partners Limited
Butler Cox House, 12 Bloomsbury Square,
London WC1A 2LL, England
=+4418310101, Telex8313717BUTCOX G

Belgium
SA Butler Cox NV
Avenue Louise - 479 - Louizalaan,
Bte - 47-Bus.
Bruxelles 1050 Brussel
= (02)647 15 53, Telex 61963 BUTCOX

France
Butler Cox SARL
Tour Akzo, 164 Rue Ambroise Croizat,
93204 St Denis-Cedex 1, France
2 (1)820.61.64, Telex 630336 AKZOPLA

The Netherlands
Butler Cox BV
Burg Hogguerstraat 791°
1064 EB Amsterdam
= (20) 139955, Telex 12289

United States of America
Butler Cox & Partners Limited
P.O. Box 880, Morristown, New Jersey 07960, USA
= (201)285 1500

Switzerland and Germany
Butler Cox & Partmers Limited
Butler Cox House, 12 Bloomsbury Square, London WC1A 2LL
= (London) 831 0101

laly
Sisdoconsult
20123 Milano — Via Caradosso 7 -Italy
& 86.53.55/87.62.27, Telex 311250 PPF MI

The Nordic Region
i Statskonsult
PO Box 4040, S-171 04 Solna, Sweden
@ 08-73003 00, Telex 127 54 SINTAB




	Page 1 
	Page 2 
	Page 3 
	Page 4 
	Page 5 
	Page 6 
	Page 7 
	Page 8 
	Page 9 
	Page 10 
	Page 11 
	Page 12 
	Page 13 
	Page 14 
	Page 15 
	Page 16 
	Page 17 
	Page 18 
	Page 19 
	Page 20 
	Page 21 
	Page 22 
	Page 23 
	Page 24 
	Page 25 
	Page 26 
	Page 27 
	Page 28 
	Page 29 
	Page 30 
	Page 31 
	Page 32 
	Page 33 
	Page 34 
	Page 35 
	Page 36 
	Page 37 
	Page 38 
	Page 39 
	Page 40 
	Page 41 
	Page 42 
	Page 43 
	Page 44 
	Page 45 

